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CHAPTER I 
THE PROBLEM 
Statement of' the problem.-- Science education in the 
elementary school is undergoing conspicuous changes. 
Literature on the subject indicates a shif't in emphasis 
f'rom content mastery to the learning of problem-solving 
techniques for acquiring information. Content, important 
as it is, is no longer considered to be an end in itself, 
but rather a means or a tool for solving problems. 
Writing in this vein, Blough and Huggett !/ say: 
"Science experiences are being built around 
the solving of problems which are significant to 
pupils rather than on the answering of unimportant 
questions that stress the recall of unrelated 
scientific facts." 
This seems more in keeping with our present beliefs 
about the general goals of' education. If, as Blough and 
BlackwoodY claim, "children are to gain the ideals, under-
standings and skills essential to becoming good citizens," 
then science teaching must be geared to meet these goals. 
!/ Glenn o. Blough and Albert J. Huggett, Methods and 
Activities iii Elementary - School Science, The Dryden 
Press Publishers, New YOrk, 1952, p. 8. 
2/ Glenn o. Blough and Paul E. Blackwood, Teachinf Elemen-
~ari Science, Bulletin, 1948, Number 4, United Sta~es Depart-
man of Health, Education, and Welfare, Washington D.C., p. 9. 
BoetQn Un1~9re1t,y 
Bcbool of Education 
L1brar~ 
Children should practice being responsible citizens in the 
classroom by planning and carrying out their own activities, 
if they are to learn how to become better citizens. 
The trend seems reasonable, too, when we consider the 
impact of science on the lives of children in school. Their 
need for understanding and appreciating their environment 
is apparent to everyone. It is also obvious that our chil-
dren are in need of some scientific procedures for coping 
with the many problems and complexities of the advancing age 
of science in which they live. 
The kinds of learning experiences that are provided in 
a classromm obyiously determine how well the students will 
be equipped to solve problems in a scientific manner. It is 
only through a better understanding of children and how they 
learn that we can plan for the most effective types of learn-
ing situations or activities in our elementary schools. This, 
of course, will come as a result of continuous study of the 
needs, interests and abilities of children, as Blough and 
1/ 
Huggett- have pointed out. 
Purpose of the study.-- The writer plans to find out how 
children in the elementary grades respond to certain science 
activities. 
1/ Glenn o. Blough and Albert J. Huggett, op. cit., p. 7. 
2. 
Scope of the study.-- The study involves: (1) the 
compilation and construction of directions for engaging 
in a series of 18 science activities appropriate to the 
maturity level of the children in the elementary school; 
and (2) the construction of an inquiry form to be used 
as a record of the children's responses to the activities. 
The thirteen elementary schools of Waltham are in-
eluded in this survey. This represents a total of 5,034 
children from grades one through six. 
Definition of terms.-- The term activities is used 
to signify observations and experiments in which children 
participate. 
Justification of the problem.-- Relating the child 
to his science curriculum is a relatively new idea in edu-
cation. Many excellent studies have been made in this 
area, but there seems to be wide disagreement in regard to 
the facts and the conclusions drawn from them. Educators 
agree that further investigation into the subject is indi-
cated. 
1/ 2/ Piaget- - was a pioneer worker in this field. He 
contributed a technique for attacking problems about 
1/ Jean Piaget, The Childts Conception of the World, Harcourt, 
Brace and Company, Incorporated, New York, 1929. 
children's thought processes with special reference to 
logical thinking. Although his methods and some of his 
re.sults and conclus ii.ons have been criticized, his research 
still marks the beginning of investigations in this field. 
!I In 1947, O~kes . believed that the time had not yet 
arrived to end investigations of the development of chil-
dren's concepts concerning the universe in which they live. 
He pointed out the differences in the conclusions of 
studies which have been undertaken when he said: 
"Some investigators. support :Piaget' s interpre-
tation in regard to stages of development, though 
many found over-lapping of types of thinking both 
between age groups and in the thinkihg of the same 
child. As yet most of the data concern too few 
children to lend themselves to statistical treat-
ment. A few investigators consider that there are 
real differences in kind between the thought pro-
cesses in children and in adults; a majority sup-
port the view that such differences are of degree 
only. The present investigation is another ex-
pedition in the general quest." 
Deutche,~ in her study of the nature and development 
of children's concepts of causal relations, believes that 
research in children's thinking and our knowledge of the 
subject are limited. She states: 
V Mervin E. Oakes, "Children's Explanations of' Natural 
~enomena," Teachers' College, Columbia University, Con-
tributions to Education, No. 926, Bureau of Publications, 
Teachers' College, Columbia University, New York, 1947, 
p. 131. 
~ Jean M. Deutsche, The Development of Children's Concepts 
of Causal Relations, 'I'he University of' Minnesota Press, 
Minneapolis, 1937, P• 3. 
4. 
"This is not to be explained by a lack of 
interest in the problem, nor by a leak of appre~ ­
ciation of its importance, but rather by the ex-
treme difficulty of formulating experimental 
methods for investigation which meet the needs of 
the problem and will help us in answering our 
questions." 
!I In a more recent report, Navarra also writes of the 
differences of opinions arong educators as to how children 
learn science. He believes that our methods of evaluation 
are crude and that a concerted effort should be devoted 
toward improving them, because they would be an important 
avenue through which we may understand the individual as 
he becomes involved with certain curriculum materials. He 
states that science materials seem particularly well adapted 
to this und. ertaking. nit is only as we understand the in-
dividual that we can help him achieve better what he is 
trying to do for himself." 
y 
McCollum thinks that child develop~ent studies are 
1/ John G. Navarra, "Scientific - From the Moment of 
~irth," Childhood Education, (December, 1955), 32:179-186. 
2/ Clifford G. McCollum, "The Determination of Science 
~aturity ·as a ~~ans of Improving the Program in Elemen-
tary Science," The Science Teacher, (October, 1953), 
20:238-240. 
5. 
not being us ed enough for rela ting the nature of t h e chi ld 
to t he scien ce experiences he has in sch ool. 1U t h ough the 
importance of children's intere s ts as one o:f t he psychological 
base s bf learning has been recognized by educators, the use of 
interest fol~ education has n ot yet be en fully accep t ed, ac-
cording to Lee s~d Lee:!1 
trT.he use of i n terest for education has b een 
a c enter of contr oversy f or many y ears. Before 
its intro duction the educational leaders ha,d s e-
lected subject matter on t he ba sis of wha t t hey 
believe d. t:L1 e child should know when he grew up . 
He was supp os ed to sit a...11d l e arn this by direct 
effort Emcl f orce of ·wi ll , and the harder it was 
for him the better traini ng h e recei vecl. The a d-
v oca tes of t he use of int er e s t believe t hat learn-
ing base d on intere s t is more r apid, more efficient , 
and has many valuable concomitsnt s . Thes e t wo view-
p oint s have persisted, with varying emphasis, up to 
t h e present, with the doctrine of the use of int erest 
gaining ground at an increasing rate." 
The limitat ions of i nterests a re still being i nve stigated 
as may be shovvn by what TraversRI says: 
"Research :points to the conclusions t hat, 
a mong adolescen t s and y ounger children, expre s s ed 
i nterests tend to be transitory, ana. thus the fact 
that an act ivity is de:s.oribed today by such an in-
dividual as liked :provides little basis for predict-
i ng ·wheth er it will be lik ed tomorrow.'' 
11 1vrurray J. Lee and ])oris I•IaY Lee, The Child and His 
curriculum, Appleton-Century-Croft s , Inc., 1950, p. 137. 
21 Rob ert 11. Travers, Educational Mea surement, The M2.cmillan 
Compal':ty, New York, 1955 , pp. 291-2. 
6. 
Ivreasu:ring pupils' attitudes towa :rd and inter·e s ts in 
science material and phenomene, has made prog:ress, acco:rding 
to GJ ~ eene, Jorgensen and Ge:rbrich, 11 but t h ey feel t hat the 
task is a difficult one because the attitudes and inte:re s ts 
whic:b. ai'e considered to be desi:rable have not yet been de-
fine d very clearly. 
It is hoped that this study will reveal to some extent 
what :pa:rt interest plays in the learning process a s revealed 
by t he responses of child:ren to sci ence activities. 
1/ . 
- Ha :rl 1 Y .A. Greene, Albert N. Jorg ensen, and J. Raymond 
Gerbr:i.ch, :Measurement and Evaluation in the Elementary 
School , Longmans, Green and Company, New Yor1c , 1953, p. 504. 
6a 
CHAPTER II 
Review of Related Literature 
As a result of research in the fields of child behavior 
and science, it has become increasingly evident that children 
respond naturally and favorably to science activities because 
of the many inherent characteristics of children. J.Vlany kinds 
of responses of children have been listed in many kinds of way s 
by educators. The writer will, of necessity, limit the review 
of the related literature to the more outstanding and pertinent 
responses which have been recorded, because of its breadth. 
It is agreed by practically all educators that, even though 
children and science are naturally adapted to each other, the 
elementary school has a definite responsibility for developing 
and guiding these innate tendencies to their maximum potenti-
alities. 
The National Society for the Study of Education in Part I 
of the Forty-Sixth Yearbook!/ states : 
"Every teacher knows that mere experience does 
not guatantee learning . A child may be present 
during the discussion and activities that take place 
in a classroom and yet learn nothing of positi~e or 
permanent value that the teacher intends he should 
learn. 
7. 
" Children have unusual assortment of purposes 
in the field of science ••••• These they bring with 
them to school. If they appear narrow or trivial, 
the teacher has the task of broadening them and of 
stimulating worthier ones ••••• The success encountered 
in seeking answers to his multitudinous questions 
will be adequate encouragement to a child to continue 
the que s t • " 
Hubler'sl/ comment about the subject is: 
" ••••• unless children have capable guidance, 
the materials and phenomena, . which represent 
potential science learnings may become the basis 
of superstition and misunderstanding, of bias and 
needless apprehension. --- The mere existence of 
potential learnings in the environment is no 
guarantee of adequate adjustment without the help 
of adults, and the schools should be one source 
of help." 
Blackwood~/ feels that science learnings can be in-
cluded in the curriculum when teachers take into account 
the well known characteristics of children and how they 
learn. 
It is agreed by the educators too, that interest ranks 
high on the list of traits with which children seem to be 
equipped. 
v Blough and Huggett point out the natural curiosity 
of children in the following way: 
1/ Clark Hubler, Working with Children in Science, Houghton 
~ifflin Company, Boston, 1957, p. 13. 
y Paul E. Blackwood, "How Can Science Learnings Be Incor-
porated into the Elementary School Curriculum?", Science 
Education, (April, 1956), 40:211-212. ·. 
21 Glen 0. Blough and Albert J. Huggett, op. cit., p. 6. 
8. 
"It seems a natural thing to wonder what makes 
a rainbow, how magnets can pick up nails, how a 
compass can point north, and how an airplane -: can 
stay up in the air. It appears natural, too, to 
try out things to see how they work, to experiment, 
to manipulate, to be curious, to ask questions, to 
seek answers. These tendencies, with which children 
seem to be equipped, make science a natural part of 
their education and a reasonable thing to include in 
their school experiences." 
., 
The ways in which children's interest in their environ-
ment is indicated are also described in the Elementary 
School Science Bulletin. 1 / It states that if children 
"have had experiences with anything, they usually want to 
know more about it, especially if the experiences have been 
interesting and pleasant." 
Mitchell, in Part I of the Forty-Sixth Yearbook~ main-
tains that if children of the elementary school do not show 
the native drive for discovery, then adults should be held 
responsible and not the children themselves. 
Croxton3/ also expresses the opinion that the "seemingly 
insatiable curiosity of children" must be cultivated instead 
of stifled. He has this to say about it: 
1/ Paul E. Blackwood, (Editor), Elementary School Science 
~ulletin, March, 1957, Number 29, The National Science 
Teachers Association, A Department of the National Education 
Association, 1201 Sixteenth St., N.W., Washington 6, D.C. 
~ Forty-Sixth Yearbook, op. cit., p. 62. 
lf W. c. C:roxton, "What Can the Elementary School Contribute 
1n a Continuo*s Science Program?", Science Education, 
(January, 1939), 23:8-9. · · 
9. 
"The child's interest possesses a freshness 
undulled by adult custom, coercion, and the sub-
stitution of ·much reading and reciting for direct 
experiencing." 
Navarra!/ narrates that this drive to be inquisitive 
comes from an inner urge about which not too much · is known. 
He contends that the "human activity" known as science has 
probably evolved from this drive. 
Many educators support the theory that science learnings 
begin at birth and that these learnings are significant to 
those who are involved with the teaching of children. 
Navarra~ states that until recently many people believed 
that the learnings of the pre-school child were of little 
significance. Although the early learning process of the 
very young child has only begun to be investigated, he says: 
" ••••• even a casual observation of a child from 
birth through his second year indicates that most 
children are driven by an inquisitiveness - a type 
of 'poking-into-ness' which demands they look into, 
behind, and under most objects with which they come 
in contact." 
This, claims Navarra,l/ is "basic rudimentary scientific 
activity." 
!I John G. Navarra, OE· cit. 
2/ Ibid. 
ll Ibid. 
10. 
Lansdown and Gionti,l/ in writing about the scientific 
knowledge of the pre-school child, say 
"They accumulate a vast quantity of information 
without our aid long before they come to school. Our 
problem as teachers and parents is to foster this 
curiosity and develop in the child a way to find 
answers on his ovm level. rr 
!I Nelson, in her study of how children in the intermedi-
ate grades acquire concepts of light and sound, found that, 
although some children have no formal instruction until after 
they leave the elementary school, it does not mean that their 
curiosity has been dulled. This curiosity, she claims, has 
"long been known to be a driving force in the teaching of 
principles of physical science." She furthe~ states that it 
was interesting to see the increased amount of interest and 
participation in science after instruction had taken place. 
Stefaniak J/ found from his study of the inductive method 
of teaching that childr en possess scientific attitudes even 
before instruction, and that after instruction these attitudes 
improve. This is written as follows: 
1/ Brenda Lansdown and Herman Gionti, "What Is Science 
1!'hinking?", . Grade Teacher, (September, 1956), 74:22,98. 
2/ Pearl A. Nelson, The Acquisition of Concepts of Light 
and Sound in the Intermediate Grades, Unpublished Doctoral 
Dissertation, Boston University, 1957, pp.l62, 179. 
11. 
"There were great gains toward desirable 
attitudes in both groups ~experimental group 
that did all the experiments and control group 
that saw all the experiments performed by Stefaniak 
himself7for all grades from pre-test to post-test. 
This was in contrast to an earlier study made by 
Curtis in which he concluded that attitudes could 
be developed to a great extent by teaching them 
directly, but that the gains without direct teach-
ing were not especially notewor thy. Pre-tests 
also showed that middle grade~ pupils possessed 
scientific attitudes to a considerable degree, 
which was contrary to what Curtis found for he 
indicated that scientific attitudes were not pos-
sessed by general science students to any degree.n 
Deutchel/ proved in her study that training, such as is 
given in the public schools is important in determining the 
causal explanations Which children give. She says: 
"Undoubtedly maturation and experience are 
limiting factors in the determination of causal 
thinking, but the answers to specific questions 
are more closely related to school experience 
and whatever that implies in the way of direct 
and indirect instruction and training. 
Causal thinking does not develop by stages.n 
In Hill's~ study of children and their responses to 
science, it was sho~m that younger children reveal a desire 
for proof. However, this characteristic was much more 
evident in the questions of older children. They were more 
concerned with why and how things happened whereas the 
younger children seemed more concerned merely with identi-
fying an object. 
!/ Jean M. Deutsche, op. cit., p. 95. 
12. 
Burnet~!/ too, maintains that children think cau~ally, 
but he emphasizes that because they do not express themselves 
as well as adults do, it does not mean that they are not 
seeking meaningful relationships. 
The emotional aspect of learning in science has been 
a ne glected area in education, according to Craig.~ He 
says that children often respond with fine feeling in a dis-
cussion fn science and that it is frequently indicated by 
their facial expressions. He further states: "There is need 
for recognizing the constructive role they :.can play in the 
.education of children in science in a democracy," 
The ability to solve problems in a scientific manner 
is an objective toward which many science programs are 
striving. Westl/ discovered that, although children in the 
elementary grades are not able to use this method as effec-
tively as more mature students, 
"They do exhibit such elements of problem 
solving as: recognizing the problem to be solved, 
planning the attack upon the problem, searching 
for data, weighing evidence for soundness, making 
the best possible solution from evidence at hand, 
and testing the results of their solution. " 
1 R. Will Burnett, Teaching Science in the Elementary School, 
inehart and Company, Inc.,~ew York, 1956, p. 68. 
2/ Gerald S. Craig, Science for the Elementary School Teacher, 
trinn and Company, Boston, 1958, p. 12. . 
3/ Joe Young West, "A Technique for Appraising Certain Observ-
able Behavior of Children in Science in Elementary Schools," 
Teachers College, Columbia University, Contributions to 
Education~ No. 728, Bureau of Publications1 Teachers College, Columbia niversity, New York, 1937, pp. 5U-5l. 
13. 
West!/ was trying to find out in his study if children 
use open-mindedness in science education, because he was of 
the opinion that they do. He expressed this ability as a 
willingness to consider viewpoints other than the individual's 
own and in the event that these should prove to be more 
acceptable, to abandon ideas previously formed in favor of 
those which appear to be true. Although the pupils he 
observed were not using open-mindedness to any degree, he 
was of the opinion that opportuniti~s were not given for 
engaging in this type of thinking. 
Nelson~ found that children show a willingness to 
change opinions after instruction takes place. This, she 
explains, exemplified the scientific method as well as 
critical mindedness, both of which should be encouraged. 
Critical mindedness was another trait of children 
observed by West2/ in his study. He observed: 
"The high percentage of responses to this 
item, 12.99, is interpreted as a health indica-
tion of its use in a constructive manner, since 
only three cases of criticism of a non-construc-
tive nature were observed during the entire 
series of observations." 
1/ . Joe Young West, op. cit., p. 48. 
2/ Pearl A. Nelson, op. cit., p. 179. 
3/ Joe Young West, op. cit., pp. 47-48. 
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Although it was formerly believed by some people, 
judging from the earlier courses of study, that children 
could not understand scientific principles, such writers 
1/ ?:.! as Craig,- Peterson, and Freeman, Dowling, Lacy and 
T. 1/b 1· th . Th f h . . h 1.ppett e J.eve o erw1.se. e.y are o t e op1.n1.on t at 
children can go even further in their mental processes and 
are able to generalize on their own level of understanding. 
All six writers contend that schooling is more closely 
relat~d to this ability than is intelligence. 
It has been shown by Haupt's4/ study that the ability 
to generalize could be found at all grade levels from one 
to six, but that it was limited by the complexity of the 
concepts that were studied. This is in contraet to 
1f GeraldS. Craig, op. cit., p. 12. 
2/ George M. Peterson, "An Empirical Study of the Ability 
to Generalize,n ·.Journal of Genetic Psychology, (1932), 
6:90-114. 
3/ Kenneth Freeman, Thomas Dowling, Nan Lacy, and James 
~ippett, Helping 6hildren Understand Science, The John c. 
Winston Company, Philadelphia, 1954, pp. 170-175. . . 
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Croxton's!! earlier report which claims that only children 
in the higher primary, intermediate and junior high grades 
are capable of generalizing. 
Preston, in Part I of the Forty-Sixth Yearbook,~ main-
tains that no artifice is needed for encouraging the partici-
pation of children in planning their activities. He says 
that it is characteristic of growth for them to want to do 
this and that when they have an opportunity for sharing , they 
show gradual and unhampered recognition of the need for pool-
ing their thinking and dividing their. work. 
Hublerl/ writes that a child will work harder if he has 
a part in the planning and that this creates a stimulus to 
active thinking and learning. 
That children like a repetition of experiences that 
interest them is a well known fact. This is substantiated 
by what Craig~ says. He describes in detail instances of 
this characteristic of c~ildren and stresses the importance 
of the use of science classes as a means of clari~ying a 
principle. 
1/ W. c. Croxton, "Pupils' Ability to Generalize," School 
S"cience and Mathematics, (January, 1936), 36:627-634. 
~Forty-Sixth Yearbook, op. cit., p. 65. 
l/ Clark Hubler, op. cit., p. 41. 
4/ Geralds. Crai~, op. cit., p. 11. 
16. 
Craig!/also tells that children use their imagina tions 
and that the ability to do this helps them in the develop-
ment of hypotheses. He says: 
tTQbservations of children in normal, spon-
taneous activities will reveal that they fre quently 
weave their imaginations into the real, everyday 
experiences of life • . Yet an examination of that 
imagination will reveal a basis in experiences they 
have had, a basis in their own sensory experiences, 
or in ·experiences from stories they have heard or 
read." 
Navar~a2/ has shown that the beginning of developing 
hypotheses may begin as a result of anticipation in the 
early experience of children. 
The children who took part in Nelson 1 sl/ survey were 
asked questions relative to their sources of information. 
In all three grades, she learned the most important source 
of science information before and after instruction, was 
books, with people as a second choice. 
Experimenters have found that children do not respon~ 
to scientific phenomena in a uniform. pattern from grade to 
grade, but that a great amount of overlapping in abilities 
is to be expected. 
1/ Geralds. Craig, op. cit., p. 14. 
E:J Jo!ln Navarra, "The·- Development of t he Scientific Concepts 
~n a Young Child: A Case Study," Teachers College, Columbia 
University, Contributions to Education, Bureau of Publications, 
Teachers College, Columbia University, New York, 1955. 
3/ Pearl A. Nelson, op. cit., p. 162. 
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The Forty-Sixth Yearbook of the National Society for 
the Study of Education±/ states: 
"Research in every branch of education supplies 
overwhelming support to the expectation that chil-
dren of a given age and grade classification will 
differ tremendously in terms of rate of growth and 
concepts already achieved." 
In a study of science mat~ity of children, McCollum~ 
found that th e responses of' children shO\'ied evidences of 
wide individual differences. Answers given by first 
graders were also given by sixth graders. He says that, 
"Even the vocabulary used in identification 
and explanation in many instances extended through-
out the range of grade levels. It was a changing 
frequency rather than a complete change in type of 
response that distinguished between grade levels.n 
Vinake,1/ in writing about the wide range of children's 
thinking, says: 
"Children's concepts change with increasing 
age, but more in the form of a gradual progression 
than of definite stages. The change does not 
occur at the same rate for all. Indeed, some may 
never achieve the more advanced kinds of explana-
tions at all, since even adults may display con-
cepts similar to those of children. Further, no 
child at a particular age gives consistent responses 
of one type or another but instead may give many 
different types of responses, depending upon the 
situation." 
y Forty-Sixth Yearbook, op. cit., p. 67. 
'?:) Clifford G. McCollum, op. cit • .. 
3/ Edgar w. Vinake, The Psycholo~y of Thinking, McGraw-
~ill Company, Inc., New York, 195 , p. II6. 
18. 
!I 
A quotation from Craig's article on "Children and 
Science" says: 
"Teachers should expect to find differences 
in the ways in which children respond to science 
and should not strive to make reactions identical. 
Some children are interested in physical and bio-
logical phenomena and can exercise leadership in 
science activities; others will display little or 
no leadership. --- Teachers must expect individual 
differences --- for the interplay of inheritance 
and environment makes for biological differences. 
Variation is a characteristic of life and adds to 
the richness of the characteristics of human beings 
and of all living things." 
' 
Does this mean that science instruction should be indi-
vidualized or that classes must be grouped as they are for 
reading? According to Part I of the Forty-Sixth Yearkbook 
of the National Society for the Study of Education~ it 
does not. It is believed that science has ample breadth 
for providing benefit to all in a mixed group and that each 
child may achieve at his own level, even though the general 
objectives may be the same. 
However, the modern school of thought believes that the 
2.1 
reverse of the statement is true. Branley feels that 
grouping for science is advisable. He maintains that since 
1/ Geralds. Craig, "Children and Science," Science Education, 
rApril, 1956), 40:1~9-173. 
~ Forty-Sixth Yearbook, loc. cit. 
3/ Franklyn M. Branley, "Group for 
rseptember, 1956), 74:51, 101-102. 
Science," Grade Teacher, 
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children are different in many respects, it would seem wise 
to recognize these differences and to attempt to meet the 
varying needs. He further states that interest-ability 
grouping is being tried in many schools throughout the c·oun-
try and is proving to be successful. 
Gordon,!/ in writing about individual growth, says that 
frequently we have heard that children are different and we 
know that they are, but, she ~. asks, do we really understand 
it and take it into account in helping children to learn? 
"The behavior and growth, including the intel-
lectual growth, of any child are the result of 
varied and complex factors - general health 1 ---
cultural or sociological factors in the env~ronment 
in which the child grows - the types and quality of 
opportunities for experience and learning --- and 
they include psychological factors - the emotional 
climate in which the child grows and through which 
he comes to learn who he is." 
Although Craig~ maintains that children should be 
grouped because of interest and ability differences, he 
has admitted that there should be some tea_ching-learning 
activities that are common to all children in a class. 
This, he has written, is in the interest of democracy and 
because of the vital importance of science iri modern life. 
1/ Julia Weber Gordon, "Individual Growth- The ·Basis for 
'trurriculUII! Planning," The Instructor, (December, 1956), 46:16. 
2/ GeraldS~ Craig, op. cit., p. 21. 
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CHAPTER III 
Plan of Investigation 
After having procured permission from the School 
Superintendent and the Director of Elementary Education 
in Waltham to do research in the schools, the investigator 
wrote letters to the principals and teachers, explaining 
the purpose of the study and asking for their cooperation. 
Construction of inquiry form. --- Twelve of the more 
outstanding responses of children to science activities 
which educators believe to be evident ~nd valuable for con-
sideration in a classroom of the elementary school were 
listed by the writer. Six items were written under each 
response in the following way: 
Entire class 
---
A few children --~ 
Almost all of class One child 
--- ---
About half of class No one 
--- ---
These were mimeographed on two pages with instructions for 
checking the items. (See Appendix) 
Compilation and construction of activities. The 
writer selected, from various sources, eighteen activities 
that are considered to be appropriate for children of the 
elementary grades. Directions for the activities were 
written by the investigator in the form of science experiments 
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(See Appendix), with the titles stated as problems to be 
solved and the usual headings of: materials needed, intro-
duction (w.Qere it seemed advisabie), procedure, and con-
elusions. In some cases the activit~es were already written 
in this form. One activity was planned for each two grades 
every month, making a total of thr~e activities a month. 
This was planned for a period of six months, from December 
through May. The problems to be solved were as follows: 
A. Level I - Grades One and Tvvo 
1. December Why Are Shadows Sometimes Short 
and Sometimes Long? 
2. January - How Does a Thermometer Work? 
3. February - What Things Will Magnets Pick Up? 
4. March -What Do Plants Need to . Grow? 
5. April - What Is a Bud? 
6. May - What Makes Nails Rust? 
B • . Level II- Grades Three and Four 
1. December - What Will Magnets Pick Up? 
2. January - Is There Air in Water? 
3. February - How Do We Get Day and Night? 
4. March - What Will Rust? 
5. April - How Do Plants Get Water? 
6. May - What Makes Food Spoil? 
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C. Level III - Grades Five and Six 
1. December - Does Air Have Force? 
2. January - How Do the Constellations Help Us 
to Know That the Earth Is Round? 
3. February - How Does Electricity Make Power? 
4. March - What Is in Snow Besides Water? 
5. April - What Are the · Parts of a Flo\ver? 
6. May - Do Leaves of a Plant Give Off Water? 
The writer felt justified in using the same activity 
for two levels, in some cases, because it did not seem likely 
that it would mean a repetition for higher grade children. 
Since science is such a new subject at the elementary school 
level, the writer is assuming that in Waltham, just as in 
many other communities, science experiences in the curriculum 
have been limited in scope. 
This does not imply, however, that the same subject may 
1/ 
not be used at more than one level. As Blough and Huggett-
have emphasized, one broad area, such as the universe may be 
used at all grade levels, each year, and "each time an area 
of science --- is encountered, the new work builds on that 
previously experienced, adds to it, and increases in difficulty." 
The physical and biological sciences are being advocated 
for elementary school children today with equal emphasis on 
1f Glenn o. Blough and Albert J. Huggett, op. cit., p. 52 
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both. According to educators, it is difficult to separate 
one from the other in this modern a ge of science • 
. y ' . 
Bengelsdorf indicated this when he said: 
"The study of technology and its impact upon 
modern society cuts across artificial boundaries 
which separate one science from another. --- The 
very word 'atomic' denotes the need for a greater 
expansion of those physi cal sciences which are 
only now beginning to dwarf those of a biological 
nature. We must not : place less emphasis upon the 
study of nature but more upon the study of our 
physical world." 
The subjects considered for the study by the investigator 
are, therefore, concerned with the biological, as well as the 
physical sciences. 
Directions for engaging in each activity were duplicated 
for the 154 elementary grades in the city. 
Method of distribution. --- The inquiry forms and 
directions for the activities were mailed to the principals 
each month by the writer. Principals were asked to distrib-
ute the material to the .teachers in their buildings, They 
were further requested to colle c·t the completed inquiry forms 
at the end of each month and retunn them to the writer in 
the enclosed, self-addressed envelopes. 
Teachers were requested to use the activities as a part 
of their science programs and to check the responses made 
1/ David Bengelsdorf, "The Elementary Teachers' Task in 
~cience," The Science Teacher, (November, 1952), 19:264-266. 
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by the children to the activities on the inquiry f orms pro-
vided for that purpose. 
25. 
CHAPTER IV 
ANALYSIS OF DATA 
This chapter includes the tabulation of the responses 
of the children in the elementary grades of Waltham to the 
science activities which the writer outlined for each class. 
The responses have been listed on 36 tables by grades (one 
through six). Each table indicates what percentage of the 
classes of each grade responded to an acti vit'y. On the 
pages following each pair of tables there is a comparison 
of the tables. 
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Table 1. Percentage of First Grades ,Responding t o Activity #1, 
"WhY Are Shadows Somet i mes Short and Somet i mes Long?" 
Par ts of Classes Re s pon d ing 
RESPONSES 
En tire Al mo s t .A bout A f ew One 
C: l a s s All of Hal f of Ch ild- Child 
Cl a s s Class re n 
( l) ( 2 ) ( 3 ) ( 4 ) (S) ___i2 ) 
l. Told probable solu t i ons 
to the p robl em---------- 0 19 19 52 0 
2. 1Here i nte r e s ted in ·the 
act i vity------------- - -- 41 44 15 0 0 
3 . Part ic i p ated i n dis cus -
sion ab out t h e a c tiv i ty- 15 30 48 7 0 
4. Told about own e xperi-
ences rela ti ng to prin-
ciple involve d ---------- 0 15 15 67 0 
5. Mentioned b ooks t hat 
te ll about p r inciple 
involved-------- - ------- 0 0 0 22 22 
6 . Suggeste d lo oking in 
books f or inform a t i r:m 
about principle i nv o lved 4 0 0 26 19 
7. Requested mor e of same 
type of a c tivi ty-- - ----- 0 11 48 0 11 
8 . Requested a r e p e tition 
of the ac tiv ity--------- 4 33 26 0 15 
9 . Sugge s t e d tryin g o ther 
act iv i tie s t o s olve 
pro b lem----------------- 4 0 15 7 7 
10. Could te ll more a bout 
princ iple i nv olved t h a n 
was a nt ic ipa ted--- - ----- 0 0 33 11 30 
ll. Unders t ood princip l e a s 
result of ac t i v ity ------ 0 44 41 7 4 
1 2 . Are mor e int e re st ed in 
and curious about na t u -
ral p h enomena of wor l d 
as result of ac tivity--- 11 11 41 30 0 
27. 
No 
One 
( 7) 
11 
0 
0 
4 
56 
52 
30 
22 
67 
26 
4 
7 
Table 2. Percentage of Second Grades Responding to Activity #1, 
'!WhY Are Shadows Sometimes Sport and Someti~es Long? n 
RESPONSES 
Parts of Classes Responding 
!Entire 
plass 
Almost .About 
All of Half of 
Class Class 
A few One No 
Child- Child One 
ren 
------~(~l)~----------~~(2~)--~~(J~)-+~(~4.~)~~LL)-+ (2) (7) 
l. Told probable solutions 
to the problem----------
2. Were interested in the 
activity----------------
3. Participated in discus-
sion about the activity-4. Told about own experi-
ences relating to prin-
ciple involved----------
5. Me nti one d books that 
tell about principle 
involved----------------
6. Sugges ted looking in 
books for informati0n 
about principle involved 
7. Requested more of same 
type of activity--------
8. Requested a repetition 
of the activity---------
9. Suggested trying other 
activities to solve 
problem-----------------
10. Could tell more about 
principle involved than 
was anticipated---------
11. Understood principle as 
result of activity------
12. Are more interested in 
and curious about natu-
~al phenomena of world 
as result of activity---
9 
59 
14 
5 
0 
0 
19 
14 
5 
0 
9 
23 
18 
41 
36 
14 
0 
5 
29 
19 
14 
10 
55 
36 
23 
0 
32 
27 
10 
14 
24 
29 
24 
52 
27 
23 
45 
0 
18 
55 
57 
33 
0 
0 
5 
0 
0 
18 
5 
0 
0 
0 
0 
19 
0 
5 
14 
24 
5 
0 
0 
0 
0 
0 
33 
29 
29 
33 
14 
5 
0 
The following data have been derived from Tables i and 2. 
l. Most of the children in Grades One and Two 
told probable solutions to the problem in-
volved in Activity #1, "Why Are Shadows Some-
times Short and Sometimes Long?rr. 
2. Almost all of the children of both grades 
were interested in the activity. 
3. Most of the children in both grades partici-
pated in a discussion about the activity and 
practically all of the classes told about their 
own experiences relating to the activity. 
4. More second graders than first graders referred 
to books as a possible source of information 
about the activity. 
5. Most of the children of Grade Two requested 
more of the same type of this activity while 
only about half of the first graders made the 
same request. 
6. The majority of children in both grades re-
quested a repetition of the same activity. 
7. More second graders than first graders sug-
gested other activities to solve the problem 
in the activity but these children were in 
the minority of both grades. 
8. Most of the children in both grades ·could tell 
more about the principle involved in the activ-
ity than was anticipated and practically all 
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children in both grades understood the 
principle involved as a result of the 
activity. 
9. There were some children in every second 
grade who were more interested in and 
curious about the natural phenomena of the 
world they live in as a result of the ac-
tivity. All but seven percent of the 
first graders showed this same interest. 
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Table 3. Percentage of Third Grades Responding to Activity #1, 
"What Will Magnets Pick Up?" 
Parts of Classes Responding 
RESPONSES 
Entire Almost .About A few One 
:::lass All of Half of Child- Child 
Class Class ren 
( l) ( 2 ) (3) ( 4) (~) (_Q_) 
l. Told probable solutions 
to the p roblem---------- 0 61 22 17 0 
2. Were interested in the 
activity---------------- 74 26 0 0 0 
J. Participated in discus-
sion about the activity- 13 70 17 0 0 
4. Told about own experi-
ences relating to prin-
ciple involved---------- 0 4 65 26 4 
5. Mentioned books that 
tell about principle 
involved---------------- 0 4 0 57 13 
6. Suggested looking in 
books for informati-:)n 
about principle involved 0 0 0 36 9 
7. Requested more of same 
type of activity-------- 23 41 1$ 5 0 
8. Requested a repetition 
of the activity--------- 9 27 36 5 14 
9. Suggested trying other 
activities to solve 
problem----------------- 9 26 22 22 4 
10. Could tell more about 
principle involved than 
was anticipated--------- 4 0 57 13 9 
ll. Understood principle as 
result of activity------ 22 51 13 4 0 
12. Are more interested in 
and curious about natu-
ral phenomena of world 
29 29 19 19 0 as result of activity---
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No 
One 
( 7) 
0 
0 
0 
0 
26 
55 
14 
9 
17 
17 
9 
5 
Table 4. Percentage of Fourth Grades Responding to Activity #1, 
"What Will Magnets Pick Up?" 
RESPONSES 
Parts of Classes Responding 
!Entire 
plass 
Almost .About 
All o:f Half o:f 
Class Class 
A few One No 
Child- Child One 
ren 
------~(~l)~----------------~~(2~)--~~(3~)-+~(~4~)~CLLS)-+ ~) (7) 
l. Told probable solutions 
to the problem----------
2. Were interested in the 
activity----------------
3. Participated in discus-
sion about the activity-4. Told about own experi-
ences relating to prin-
ciple involved----------
5. Mentioned books that 
tell about principle 
involved----------------
6. Suggested looking in 
books for informati0n 
about principle involved 
7. Requested more of same 
type o:f activity--------
B. Requested a repetition 
of the activity---------
9. Suggested trying other 
activities to solve 
problem-----------------
10. Could tell more about 
principle involved than 
was anticipated---------
11. Understood principle as 
result o:f activity------
12. Are more interested in 
and curious about natu-
ral phenomena o:f world 
as result of activity---
5 
67 
14 
0 
0 
0 
20 
26 
5 
0 
19 
21 
43 
24 
52 
24 
0 
5 
45 
11 
15 
10 
38 
37 
24 
10 
14 
29 
20 
15 
15 
21 
40 
52 
33 
26 
29 
0 
19 
35 
30 
0 
5 
10 
0 
5 
11 
0 
0 
0 
0 
10 
15 
5 
11 
5 
24 
0 
0 
0 
0 
0 
0 
35 
35 
15 
26 
25 
14 
5 
5 
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The following facts have been derived from Tables 3 and 4. 
1. Most of the children in Grades Three and 
Four told probable solutions to the prob-
lem involved in Activity #1, "What Will 
Magnets Pick Up?" 
2. Practically all of the children were inter-
ested in the activity and most of the chil-
dren in both grades took part in a discus-
sion about the activity. 
3. More children in Grades Three than in Grade 
Four related their own experiences to the 
activity. 
4. More third graders than fourth graders men-
tioned books that told about the problems 
involved in the activity, but more fourth 
graders suggested looking in books for solu-
tions to the problem. 
5. The majority of children of both grades re-
quested more of the same type of activity but 
there were rgore · third ~ grader.s who requested a 
repetition of the same activity. 
6. Most of the children of both grades 5uggested 
. . · 
other activities to solve the problem. 
7. In the majority of the classes of both grades 
about half of the children could tell about 
the principle involved than was anticipated. 
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S. Almost all of the children understood the 
principle involved as a result of the ac-
tivity. 
9. Most of the children in both grades were 
more interested in the natural phenomena 
of the world abo.ut them: as a result of the 
activity. 
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Table 5. Percentage of Fifth Grades Responding to Activity #1, 
"Does Air Have Force?" 
Parts of Classes Responding 
RESPONSES 
Entire Almost About A few One 
plass All of Half of Child- Child 
Class Class ren 
( 1) - ( 2 ) (3) ( 4) ( s) ( 6) 
l. Told probable solutions 
to the problem---------- 0 12 32 48 8 
2. 1:Ve re interested in the 
activity---------------- 92 4 4 0 0 
3. Participated in discus-
sion about the activity- 12 32 40 16 0 
4. Told about own experi-
ences relating to prin-
ciple involved---------- 0 0 4 64 8 
s. Mentioned books that 
tell about principle 
involved---------------- 0 4 0 28 8 
6. Suggested looking in 
books for informati0n 
about principle involved 0 o . g 20 8 
7. Requested more of same 
type of activity-------- 28 16 20 0 8 
8. Requested a repe ti ti on 
of the activity--------- 32 8 12 4 8 
9. Suggested trying other 
activities to solve 
problem----------------- 0 12 12 4 16 
10. Could tell more about 
principle involved than 
was anticipated--------- 0 $ 32 4 24 
11. Understood principle as 
result of activity------ 8 56 36 0 0 
12. Are more interested in 
and curious about natu-
r al phenomena of world 
as result of activity--- 17 22 9 43 0 
35. 
No 
One 
( 7) 
0 
0 
0 
24 
60 
64 
28 
36 
56 
32 
0 
9 
Table 6. Percentage of Sixth Grades Responding to Activity #1, 
"Does Air Have Forfe?" 
Parts of Classes Responding 
RESPONSES 
!Entire 
Dlass 
Almost .About 
All of Half of 
Class Class 
A few One No 
Child- Child One 
ren 
___ _,_( -=..,1 )'----------1-..L::( 2:..L)_j-,L:(3~)-+---L(. 4::L. )L.__~(..LL 5) --+ ( 6) ( 7) 
l. Told probable solutions 
to the problem----------
2. Were interested in the 
activity----------------
3. Participated in discus-
sion about the activity-4. Told about own experi-
ences relating to prin-
ciple involved----------
5. Mentioned books that 
tell about principle 
involved----------------
6. Suggested looking in 
books for informati0n 
about principle involved 
7. Requested more of same 
type of activity--------
8. Requested a repetition 
of the activity---------
9. Suggested trying other 
activities to solve 
problem-----------------
10. Could tell more about 
principle involved than 
was anticipated---------
11. Understood principle as 
result of activity------
12. Are more interested in 
and curious about natu-
ral phenomena of world 
as result of activity---
0 
83 
0 
0 
0 
0 
28 
22 
6 
0 
17 
12 
35 
17 
39 
0 
0 
0 
22 
22 
6 
0 
67 
47 
24 
0 
6 
0 
6 
39 
6 
17 
65 
11 
24 
35 
0 
6 
78 
50 
17 
0 
0 
11 
0 
0 
18 
6 
0 
0 
6 
6 
28 
0 
17 
17 
18 
0 
0 
0 
0 
0 
11 
44 
50 
11 
33 
44 
18 
6 
0 
36. 
The following facts have been derived from Tables 5 and 6. 
1. More children in Grade Five than in Grade Six 
-
could tell probable solutions to the problem 
involved in Activity #1, "Does Air Have Force?". 
2. Practically the entire class of both grades were 
interested in the activity, but a greater per-
centage of fifth graders than sixth graders took 
part in a discussion about the activity. How-
ever, most of the children in both grades took 
part. 
3. There were a few children in the classes of 
both grades who related the activity to their 
own experiences. 
4. A larger percentage of sixth grade children than 
fifth graders referred to books in connection 
with the a::tivity. The percentage of children 
who mentioned books was low for both grades, 
however. 
5. Most of the children in both grades requested 
more of the same type of activity while about 
one half of the childrep in both grades requested 
a repetition of the same activity. 
6. There were some children in both grades who sug-
gested trying other activities to solve the prob-
lem, but the majority of children did not make 
suggestions. 
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7. More sixth graders than fifth graders could tell 
more a bout the principle involved in the activity 
than was anticipated, yet more fifth graders than 
sixth graders understood the principle involved 
as a result of the activity. 
8. The majority of ·children of both grades were more 
interested in and curious about the natural phe-
nomena of the world they live in as a result of 
the activity. 
38. 
Table 7. Percentage of First Grades Responding to Activity #2, 
"How Does a Thermometer Work?" 
RESPONSES 
Parts of Classes Responding 
!Entire 
~lass 
Almost About 
All of Half of 
A few One No 
Child- Child One 
Class Class ren 
--------~~~---------·--------~~--~--~~+-~~--~~~~--~~~~--------~(~l)~----------~~(2~) __ ~J~3~)-+~(~4L_)~(LL5)-+ (b) (7) 
1. Told probable solutions 
to the problem----------
2. Were interested in the 
activity----------------
3. Participated in discus-
sion about the activity-4. Told about own experi-
ences relating to prin-
ciple involved----------
5. Mentioned books that 
tell about principle 
involved----------------
6. Suggested looking in 
books for informati0n 
about principle involved 
7. Requested more of same 
type of activity--------
B. Requested a repetition 
of the activity---------
9. Suggested trying other 
activities to solve 
problem-----------------
10. Could tell more about 
principle involved than 
was anticipated---------
11. Understood principle as 
result of activity------
12. Are more interested in 
and curious about natu-
ral phenomena of world 
as result of activity---
0 
78 
15 
0 
0 
0 
25 
20 
0 
4 
12 
21 
15 
11 
33 
7 
0 
0 
13 
20 
0 
0 
52 
21 
22 
11 
37 
15 
0 
4 
4 
4 
0 
12 
16 
17 
33 
0 
15 
44 
22 
26 
33 
36 
28 
32 
8 
33 
4 
0 
0 
0 
7 
7 
0 
0 
0 
0 
26 
0 
0 
33 
70 
63 
25 
20 
64 
44 
12 
39. 
• 
Table 8. Percentage of Second Grades Responding to Activity #2, 
trHow Does A Thermometer Work?n 
Parts of Classes Responding 
RESPONSES 
Entire Almost About A few One No 
:::lass All of Half of Child- Child One 
Class Class ren 
( l) ( 2 ) 13) ( 4) (5) (b) ( 7) 
l. Told probable solutions 
to the p roblem---------- 9 32 27 23 0 9 
2. Were interested in the 
activity---------------- 86 14 0 0 0 0 
J. Participated in discus-
sion about the activity- 24 33 33 10 0 0 
4. Told about own experi-
ences relating to prin-
ciple involved---------- 0 10 10 50 15 15 
5. Mentioned books that 
tell about principle 
involved---------------- 0 0 5 30 20 45 
6. Suggested looking in 
books for inform at i 'Jn 
about principle involved 5 14 5 29 14 33 
7. Requested more of same 
type of activity-------- 35 5 15 20 0 25 
8. Requested a repe ti ti on 
of the a~tivity--------- 15 25 10 20 0 30 
9. Suggested trying other 
activities to solve 
problem----------------- 15 0 0 45 0 40 
10. Could tell more about 
principle involved than 
was anticipated--------- 0 15 30 35 5 15 
11. Understood principle as 
result of activity------ 50 10 20 10 5 5 
12. Are more interested in 
and curious about natu-
r al phenomena of world 
as result of activity--- 15 30 25 30 0 0 
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Tables 7 and $ indicate the following data: 
1. More second grade children than first graders 
told probable solutions to the problem involved 
in Activity #2, "How Does a Thermometer Work?" 
2. More second grade children than first ' graders 
were interested in the activity and participated 
in a discussion about the activity. The dif-
ference in the responses, however, was not too 
significant. 
3. More second graders related their own experi-
ences to the activity than first graders, but 
in both cases they were in the minority. 
4. More second graders than first grade children 
referred to books in connection with the ac-
tivity, but the percentage was low for both 
grades. 
5. There was no significant difference in the two 
grades in requesting more of the same type of 
activity or in requesting a repetition of the 
same activity. The majority of children in 
both grades made requests. 
6. More second graders than first grade children 
could tell more about the principle involved 
in the ootivity than was anticipated . and sug-
gested other activities to solve the problem. 
41. 
7. More second grade childr en understood the 
princi ple involved as a result of the ac-
tivity. 
8. Most of the children in both grade,s are roore 
interested in and curious about the natural 
phenomena of the world they live in as a re-
sult of the activity. 
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Table 9. Percentage of Third Grades Responding to Activity #2, 
!'Is There Air in Watl;l_r? rr 
Parts of Classes Responding 
RESPONSES 
!Entire Almost About A few One No 
Dlass All of Half of Child- Child One 
Class Class ren 
( l) ( 2 ) (3) ( 4) ( s) _l2) ( 7) 
l. Told probable solutions 
to the problem---------- 4 24 28 36 4 4 
2. Were interested in the 
activity---------------- 76 20 4 0 o . 0 
3. Participated in discus-
sian about the activity- 8 64 24 4 0 0 4. Told about own experi-
ences relating to prin-
ciple involved---------- 0 4 28 32 8 28 
5. Mentioned books that 
tell about principle 
involved---------------- 0 0 8 32 12 48 
6. Suggested looking in 
books for informati0n 
about principle involved 0 0 12 44 12 32 
7. Requested more of same 
type of activity-------- 12 24 16 28 4 16 
8. Requested a repe ti ti on 
of the activity--------- 9 13 9 17 0 52 
9. Suggested trying other 
activities to solve 
problem----------------- 0 8 8 32 4 48 
10. Could tell more about 
principle involved than 
was anticipated--------- 4 8 28 28 16 16 
11. Understood principle as 
result of activity------ 40 48 4 8 0 0 
12. Are more interested in 
and curious about natu-
ral phenomena of world 17 42 21 17 0 4 as result of activity---
43. 
Table 10. Percentage of Fourth Grades Responding to Activity #2, 
!~Is There Air in Water?" 
RESPONSES 
Parts of Classes Responding 
Entire 
Class 
Almost .About 
All of Half of 
Class Class 
A few One No 
Child- Child One 
ren 
-------~(l~)------------~(~2)~~~(3~)~~(~4)~~CLL~)-+. (~l (7) 
l. Told probable solutions 
to t he problem----------
2. Were interested in the 
activity----------------
3. Participated in discus-
sion about the activity-4. Told about own experi-
ences relating to prin-
ciple involved----------
5. Mentioned books that 
tell about principle 
involved----------------
6. Suggested looking in 
books for informati0n 
about principle involved 
7. Requested more of same 
type of activity--------
8. Requested a repetition 
of the activity---------
9. Suggested trying other 
activities to solve 
problem-----------------
10. Could tell more about 
principle involved than 
was anticipated---------
11. Understood principle as 
result of activity------
12. Are more interested in 
and curious about natu-
~al phenomena of world 
as result of activity---
0 
55 
5 
5 
0 
0 
0 
0 
0 
0 
37 
6 
25 
25 
55 
0 
0 
5 
21 
10 
5 
10 
42 
50 
20 
15 
25 
5 
5 
10 
5 
5 
5 
10 
11 
17 
40 
5 
15 
30 
15 
42 
10 
37 
45 
11 
22 
0 
0 
0 
5 
30 
5 
26 
0 
16 
0 
0 
0 
15 
0 
0 
20 
35 
65 
5 
75 
37 
35 
0 
6 
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The following data have been derived from Tables 9 and 10. 
1. In both Grades Three and Four, the majority of 
classes had only a few children who told prob-
able solutions to the problem involved in Activ-
ity #2, "Is There Air in Water?" 
2. More children in Grade Three were interested in 
the activity and took part in a discussion of 
the activity than in Grade Four. 
3. In 80 percent of the fourth grades and in 72 
percent of the third grades there wer e children 
who related the activity to their own experi-
ences. 
4. More fourth graders than third graders mentioned 
books that told about the principle involved in 
the activity but more third graders suggested 
looking in books for solutions :_. to the problem. 
In both cases, however, they were in the minority. 
5. In the third grade there were more people who 
requested more of the same type of activity as 
well as a repetition of the same activity than 
there were in the fourth grade. 
6. About half of the third grades had some chil-
dren who suggested other activities to solve 
the problem involved in the activity, while a 
slightly higher percentage of fourth graders 
made suggestions. 
45. 
7. More third grade children than fourth graders 
could tell probable solutions to the problem 
than was anticipated. 
8. The children who understood the principle in-
volved as a result of the activity were in the 
majority of both grades. 
9. Both grades showed that most of the children 
were more interested in and curious about the 
natural phenomena of the world they live in 
as a result of the activity. 
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Table 11. Percentage of Fifth Grades Responding to Activity #2, 
"How Do the Constellations Help Us to Know That the 
Earth .Is Round?" 
Parts of Classes Responding 
RESPONSES 
!Entire Almost About A few One No 
~lass All of Half of Child- Child One 
Class Class ren 
( 1) ( 2) (3) ( 4) (5) (_2) ( 7) 
1. Told probable solutions 
to the problem---------- 17 28 6 28 ll 11 
2. \Ve re interested in the 
activity---------------- 61 22 17 0 0 0 
3. Participated in discus-
sion about the activity- 17 22 56 6 0 0 4. Told about own experi-
ences relating to prin-
ciple involved---------- 0 22 6 39 17 17 ). Mentioned books that 
tell about principle 
involved--------~------- 0 6 6 50 6 33 6. Suggested looking in 
books for informati cm 
about principle involved 0 0 6 39 ll 44 
7. Requested more of same 
type of activity-------- 18 12 6 18 6 41 
8. Requested a repetition 
of the activity--------- 6 12 6 18 6 53 
9. Suggested trying other 
activities to solve 
problem----------------- 0 24 6 6 12 53 
10. Could tell more about 
principle involved than 
was anticipated--------- 0 18 6 41 12 24 
11. Understood principle as 
result of activity------ 29 12 29 29 0 0 
12. Are more interested in 
and curious about natu-
ral phenomena of world 
31 13 25 31 0 0 as result of activity---
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T~ble 12. Percentage of Sixth Grades Responding to Activity #2, 
"How Do the Constellations Help Us to Know That the 
Earth Is Round?n 
Parts of Classes Responding 
RESPONSES jE.ntire 
Class 
Almost About 
All of Half of 
Class Class 
A few One No 
Child- Child One 
ren 
------~(~l)~----------~~(2~)--~~{J~J-+~(.4~)L-~(LL5)-+ (b) (7) 
1. Told probable solutions 
to the problem----------
2. Were interested in the 
activity----------------
3. Participated in discus-
sion about the activity-4. Told about own experi-
ences relating to prin-
ciple involved----------
5. Mentioned books that 
tell about principle 
involved----------------
6. Suggested looking in 
books for informati0n 
about principle involved 
7. Requested more of same 
type of activity--------
8. Requested a repetition 
of the activity---------
9. Suggested trying other 
activities to solve 
problem-----------------
10. Could tell more about 
principle involved than 
was anticipated---------
11. Understood principle as 
result of activity------
12. Are more interested in 
and curious about natu-
ral phenomena of world 
as result of activity---
5 
52 
0 
0 
0 
0 
10 
0 
0 
0 
48 
5 
23 
14 
33 
5 
0 
10 
5 
0 
0 
10 
33 
18 
29 
38 
5 
10 
5 
19 
5 
10 
5 
19 
10 
32 
5 
29 
52 
33 
33 
14 
14 
52 
0 
5 
0 
0 
5 
0 
5 
10 
5 
5 
10 
0 
0 
18 
0 
0 
33 
52 
48 
24 
76 
71 
24 
0 
0 
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The follo\ring facts have been derived from Tables 11 and 12. 
1. Almost all of the classes of Grades Five and 
Six had children who told probable solutions 
to the problem involved in Activity #2, nHow Do 
the Constellations Help Us to Know That the 
Earth Is Round?" 
- , 
2. In both grades the majority of children were 
interested in the activity and took part in a 
discussion about the actiyity. 
3. More fifth graders than sixth graders related 
the activity to their own experiences and also 
referred to books in connection with the ac-
tivity. 
4. More sixth graders requested more of the same 
type of activity while a larger percentage of 
fifth grade children requested a repetition of 
the same activity. However, 53 percent of the 
fifth grades amd 76 percent of the sixth grades 
had no one requesting a repetition of the ac-
tivi ty. 
5. More fifth graders than sixth could tell more 
about the principle involved as a result of 
the activity and suggested other activities 
to solve the problem. 
6. The majority of both grades showed that the 
children understood the principle involved as 
a result of the activity. 
49. 
7. All of the classes showed that the children 
\vere more interested in and curious about 
the natural phenomena of the world they live 
in as a result of the :activity. 
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Table 13. Percentage of First Grades Responding to Activity #3, 
"What Things Will Magnets Pick Up?" 
Parts of Classes Responding 
RESPONSES 
Entire 
Class 
Almost About 
All of Half of 
Class Class 
A few One No 
Chi ld- Child One 
ren 
- _-_-_-_-_---~..,(~l.t,_)--_---------~~~~~_:-_.'(~2""""~)-=--~+-_-__;-,-(~3~Y'_-:_-_-.,1_l_7"u~1~~;-~(~_:'.L....)-=---~-I---7(~ b) --h-( -=7 ,_.) -
l. Told probable solutions 
to the problem---------- 4 
2. Were interested in the 
act ivity---------------- 85 
3. Participated in discus-
sion about the activity- 26 4. Told about own experi-
ences relating to prin-
ciple involved---------- 0 
5. Mentioned books that 
tell about principle 
involved---------------- 0 
6. Sugge sted looking in 
books for informati0n 
about principle involved 4 
7. Requested more of same 
type of activity-------- 19 
B. Requested a repetition 
of the activity--------- 15 
9. Suggested trying other 
activities to solve 
problem----------------- 7 
10. Could tell more about 
principle involved than 
was anticipated--------- 0 
ll. Understood principle as 
result of activity------ 26 
12. Are more interested in 
and curious about natu-
ral phenomena of world 
as result of activity--- 15 
33 
15 
41 
15 
0 
4 
23 
37 
4 
11 
37 
26 
:Boston Un1vereftv 
School of Education 
Lib racy 
22 
0 
22 
22 
0 
7 
11 
11 
11 
11 
19 
19 
33 
0 
11 
63 
29 
26 
27 
26 
19 
41 
7 
41 
0 
0 
0 
0 
7 
7 
4 
4 
0 
7 
4 
0 
7 
0 
0 
0 
63 
52 
15 
7 
59 
29 
7 
0 
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Table 14. Percentage of Second Grades Responding to Act ivity #3, 
"What Things Will Magnets Pick Up?n 
Parts of Classes Responding 
RESPONSES 
!Entire Almost J;.bout A few One No 
Plass All of Half of Child- Child One 
Class Class ren 
( 1) ( 2 ) ( 3 ) { 4) ( 5) (b) ( 7) 
1. Told probable solutions 
to the problem- --------- 14 67 10 10 0 0 
2. Were interested in the 
activity---------------- 81 19 0 0 0 0 
3 . Participated in discus-
sion about the activity- 19 71 5 5 0 0 4. Told about own experi-
ences relating to prin-
ciple involved- --------- 5 29 38 24 5 0 
5. Mentioned books that 
tell about principle 
involved---------------- 0 5 24 14 19 JB 
6 . Sug gested looking in 
books for inform at i0n 
about principle involved 5 10 10 43 5 29 
7. Requested more of same 
type of activity-------- 27 29 14 19 0 10 
8. Requested a repe ti ti on 
of the activity--------- 14 19 24 24 0 19 
9. Suggested trying other 
activities to solve 
problem-- ----------~---- 14 10 5 48 0 24 
10. Could tell more about 
principle involved than 
was anticipated--------- 14 29 19 33 0 5 
11. Understood principle as 
result of activity------ 48 24 5 24 0 0 
12. Are more interested in 
and curious about natu-
ral phenomena of world 
48 as result of activity--- 14 27 10 0 0 
52. 
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The following dat a have been derived from Tables 13 and 14. 
1. More children of Grade Two than of Grade One 
could tell probably solutions to the problem of 
Activity #3, "What Things Will Magnets Pick Up?" 
2. More children in Grade One than in Grade Two 
showed an interest in the activity, although the 
majority of children in both grades were inter-
ested. 
3. The second grade had more people taking part in 
a discussion about the activity than the first 
grade had, but both grades had s ome children of 
every class taking part. 
4. More second graders than first graders relate d their 
o\vn exper ·ences to the activity. 
5. A greater percentage of second grade ch ildren 
than first graders referred to books in conne ction 
with the activity. 
6. More second graders requested more of the s ame 
type of activity, a lthough many first graders 
made the same request . 
7. A larger percentage of children in the first 
grade classes than in the second grades reques ted 
a repetition of the activity while many more 
second graders suggested trying other act~vities 
to solve the problem involved. 
8 . More second graders than first graders could (a) tell 
more abo t the princip l e involved than was antici-
pated, (b) understood the principle involved in 
the activity, and (c) were more interested in and 
curious about the natural phenomena of the world 
as a result of the activity, 
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Table 15. Percentage of Third Grades Responding to Activity #3, 
"How Do We Get Day and Night?" 
RESPONSES 
Parts of Classes Responding 
8ntire 
:::lass 
Almost About 
All of Half of 
Class Class 
A few One No 
Child- Child One 
ren 
--------~(l~)~------------------~~(2~)~~~(3~)~~T;4~}~~(~LL)-+ (b) (7) 
l. Told probable solutions 
to the problem----------
2. Were interested in the 
activity----------------
3. Participated in discus-
sion about the activity-4. Told about own experi-
ences relating to prin-
ciple involved----------
5. Mentioned books that 
tell about principle 
involved----------------
6. Suggested looking in 
books for informati0n 
about principle involved 
7. Requested more of same 
type of activity--------
8. Requested a repetition 
of the activity---------
9. Suggested trying other 
activities to solve 
problem-----------------
10. Could tell more about 
principle involved than 
was anticipated---------
11. Understood principle as 
result of activity------
12. Are more interested in 
and curious about natu-
ral phenomena of world 
as result of activity---
5 
80 
35 
0 
0 
0 
5 
0 
0 
0 
50 
20 
45 
15 
4o 
0 
0 
5 
35 
0 
5 
25 
25 
45 
25 
5 
25 
25 
0 
10 
20 
10 
10 
25 
25 
20 
20 
0 
0 
55 
45 
35 
25 
20 
10 
4o 
0 
15 
0 
0 
0 
5 
0 
15 
0 
5 
5 
5 
0 
0 
5 
0 
0 
15 
55 
35 
15 
65 
70 
5 
0 
0 
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Table 16. Percentage of Fourth Grades Responding to Activity #3, 
"How Do We Get Day and Night?" 
RESPONSES 
Parts of Classes Responding 
!Entire 
Class 
Almost About 
All of Half of 
Class Class 
A few One No 
Child- Child One 
ren 
------~(_l)~-----------~~(2~)--~~(3~)-+~(~4.~)~(~~~·~)~ ~) (7) 
1. Told probable solutions 
to the problem----------
2. Were interested in the 
activity----------------
3. Participated in discus-
sion about the activity-4. Told about own experi-
ences relating to prin-
ciple involved----------
5. Mentioned books that 
tell about principle 
involved----------------
6. Suggested looking in 
books for informati0n 
about principle involved 
7. Requested more of same 
type of activity--------
B. Requested a repetition 
of the activity---------
9. Suggested trying other 
activities to solve 
problem-----------------
10. Could tell more about 
principle involved than 
was anticipated---------
11. Understood principle as 
result of activity------
12. Are more interested in 
and curious about natu-
ral phenomena of world 
as result of activity---
5 
75 
25 
0 
0 
0 
15 
5 
0 
0 
65 
11 
25 
15 
15 
11 
0 
5 
10 
5 
5 
10 
20 
50 
25 
10 
45 
5 
10 
5 
10 
15 
5 
20 
10 
33 
0 
15 
58 
45 
30 
20 
20 
45 
5 
0 
0 
0 
0 
5 
15 
5 
5 
0 
5 
15 
0 
0 
5 
0 
0 
21 
35 
4o 
30 
55 
65 
10 
0 
6 
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The following data have been derived from Table s 15 and 16. 
1. More third graders than fourth graders told 
probable solutions to the problem involved in 
Activity #3 , "How Do We Get Day and Ni ght?". 
The majori ty of children in both grades gave 
suggestions, however. 
2 • . rn all classes of both grades mos t of the children 
were interested in the activity. 
3. More children in Grade Three participated in a 
discussion about the activity than in Grade Four, 
yet, more fourth graders related their own ex -
periences to the activity than third graders. 
The difference in percentage was slight. 
4. Only about half the percentage of both grades 
made reference to books in connection with the 
activity .. 
5. A larger percentage of third graders requested 
more of the sa~e tr~e of activity, than fourth 
graders, while more fourth grade r s requested 
a repetition of the activity. This included 
only about 50 percent of the classes of the 
fourth grade. 
6. A small percentage of both grades suggested 
trying other activities to solve the problem 
involved . 
7. A slightly higher percentage of third graders 
than of fourth gr ades could tell mor e a-o ou t the 
57. 
principle involved than was anticipated. 
Be The majority of children 5.n both grades under-
stood the principle involved and ~ere more in-
terested in and curious about the natural 
phenomena of the world as a result of the ac-
tivity. 
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Table 17. Percentage of Fifth Grades Responding to Activity #3, 
"How Does Electricity Make Power?" 
Parts of Classes Responding 
RESPONSES 
!Entire 
iJ lass 
Almost About 
All of Half of 
Class Class 
A few One No 
Child- Child One 
ren 
------~(1~)--------------~(~2~)--+~(~3)~~(.~4-L-)~(LLS)-+ (6) (7) 
1. Told probable solutions 
to the problem---------- 14 
2. Were interested in the 
activity---------------- 48 
3. Participated in discus-
sion about the activity- 5 4. Told about own experi-
ences relating to prin-
ciple involved---------- 0 
5. Mentioned books that 
tell about principle 
involved---------------- 0 
6. Suggested looking in 
books for informati~n 
about principle involved 0 
7. Requested more of same 
type of activity-------- 10 
8. Requested a repetition 
of the activity--------- 14 
9. Suggested trying other 
activities to solve 
problem----------------- 0 
10. Could tell more about 
principle involved than 
was anticipated--------- 0 
11. Understood principle as 
result of activity------ 14 
12. Are more interested in 
and curious about natu-
ral phenomena of world 
as result of activity--- 5 
24 
38 
33 
0 
5 
24 
5 
10 
10 
52 
19 
5 
10 
5 
38 
0 
10 
38 
38 
43 
24 
19 
29 
57 
19 
0 
5 
0 
0 
1~-
0 
10 
5 
0 
5 
0 
0 
43 
33 
29 
38 
33 
19 
0 
5 
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Table 18. Percentage of Sixth Grades Responding to Activity #3, 
"How Does Electricity Make Power?" 
Parts of Classes Responding 
RESPONSES 
E:ntire Almost .About A few One No 
Jlass All of Half of Child- Child One 
Class Class ren 
( 1) ( 2 ) ( 3) ( 4) ( s) (b) ( 7) 
l. Told probable solutions 
to the problem---------- 0 30 15 50 5 0 
2. We re interested in the 
activity---------------- 85 15 0 0 0 0 
3. Participated in discus-
sion about the activity- 5 30 50 15 0 0 
4. Told about own experi-
ences relating to prin-
ciple involved---------- 0 0 20 65 5 10 
5. Mentioned books that 
tell about principle 
involved---------------- 0 0 5 50 10 35 
6. Suggested looking in 
books for informati rm 
about principle involved 0 0 20 20 15 45 
7. Requested more of same 
type of activity-------- 15 25 15 4o 0 0 
8. Requested a repetition 
of the activity--------- 5 15 5 30 0 0 
9. Suggested trying other 
activities to solve 
problem----------------- 5 10 15 30 15 25 
10. Could tell more about 
principle involved than 
was anticipated--------- 0 10 15 70 5 0 
11. Understood principle as 
result of activity------ 26 42 26 5 0 0 
12. Are more interested in 
and curious about natu-
ral phenomena of world 
16 as result of activity--- 47 16 21 0 0 
60. 
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The following data have been derived from Tables 17 and lBa 
1. A few children in the majority of the classes 
of both Grades Five and Six told probable 
solutions to the problem involved in Activity #3, 
"How Does Electricity Make Power?." The entire 
classes in 14 percent of the fifth grades told 
probable solutions, while no sixth grade had an 
entire class responding in this way. 
2w More sixth grade children than fifth graders 
were interested in the activity, ye t a sli gh tly 
higher percentage of fifth grade children parti-
cipate d in a discussion about t he activity. 
3. The fifth grade s had a greater percentage of 
children who related the activity to their own 
experiences than the sixth grade s. 
4.. More sixth grade children mentioned books t a t 
tell about the principle involved i n ' e ac t ivity, 
while more fifth grade children sugges ted looking 
in books for information about the princip e 
involved .. 
5. More fifth graders than sixth grade children 
requested more of the srune type of activity, 
and also requested a repet:l.tion of the same 
activity. 
6. More sixth grade children sugge sted trying othe r 
activit ies to solve the problem involved t han 
fifth gradersa 
7. More s xth graders than fifth grade children 
could tell. more about the principle involved 
than was anticipated and understood the princi-
ple involved as a result of the activity. 
8. More sixth grade children were more inter~ested 
in and more curious about the natural phenomena 
of the world they live in as a result of the 
activity .. 
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Table 19. The Percentage of First Grades Responding to Activity #4, 
"What Do Plants Ne ed to Grow?" 
Parts of Classes Responding 
RESPONSES 
Entire 
plass 
Almost 
All of 
Class 
About A few One No 
Half of Child- Child One 
Class ren 
------~(l~)~------------~~(2~) __ r-(~3~)-r~<.4~>~~(~5~)~) (7) 
1. Told probable solutions 
to the problem---------- 8 
2. Were interested in the 
activity---------------- 48 
J. Participated in discus-
sion about the activity- 12 4. Told about own experi-
ences relating to prin-
ciple involved---------- 0 
5. Mentioned books that 
tell about principle 
involved---------------- 0 
6. Suggested looking in 
books for informati0n 
about principle involved 8 
7. Requested more of same 
type of activity-------- 4 
8. Requested a repetition 4 of the activity---------
9. Suggested trying other 
activities to solve 
problem----------------- 0 
10. Could tell more about 
principle involved than 
was anticipated--------- 0 
11. Understood principle as 
result of activity------ 33 
12. Are more interested in 
and curious about natu-
ral phenomena of world 
as result of activity--- 25 
0 
0 
0 
4 
0 
0 
4 
50 
17 
36 
8 
~1). 
12 
8 
0 
17 
17 
0 
13 
4 
17 
32 
8 
8 
6L~ 
16 
24 
29 
21 
25 
52 
0 
38 
0 
0 
0 
4 
4 
12 
8 
4 
4 
9 
4 
0 
0 
0 
0 
20 
72 
56 
38 
54 
71 
21 
9 
4 
63. 
Table 20. The Percentage of Second Grades Responding to Activity #4, 
" What Do Plants Ne ed to Grow? 11 
RESPONSES 
Parts of Classes Responding 
!Entire 
iJ lass 
Almost .About 
All of Half of 
Class Class 
A few One No 
Child- Child One 
ren 
---~( -=-1 )~-------~-~( 2:..1..)--1---..}_,:: {3~)-+~(::::t.. 4'--)-1-----1(-L s~) (b) ( 1) 
1. To ld probable solutions 
to the problem----------
2. We re interested in the 
activity----------------
3. Participated in discus-
sion about the activity-4. Told about own experi-
ences relating to prin-
ciple involved----------
5. Mentioned books that 
tell about principle 
involved----- - ----------
6. Su ggested looking in 
books for informati~n 
about principle involved 
7. Requested more of same 
type of activity--------
8. Requested a repetition 
of the activity---------
9. Suggested trying other 
activities to solve 
problem-----------------
10. Could tell more about 
principle involved than 
was anticipated---------
11. Understood principle as 
result of activity------
12. Are more interested in 
and curious about natu-
ral phenomena of world 
as result of activity---
11 
67 
5 
0 
0 
0 
16 
5 
6 
11 
37 
47 
28 
63 
11 
0 
11 
21 
16 
11 
26 
58 
31 
21 
6 
16 
21 
11 
0 
16 
11 
0 
5 
0 
11 
21 
0 
16 
47 
26 
58 
37 
16 
22 
53 
0 
21 
0 
0 
0 
0 
11 
0 
0 
5 
0 
0 
0 
0 
0 
0 
0 
21 
53 
31 
11 
47 
61 
5 
0 
0 
The following data have been derived from Tables 19 and 20. 
1. There were some children in both Grades One and 
Two who told probable solutions to the problem 
involved in Activity #4, "What Do Plants Need 
to Grow?" The percentage oi' second graders VJas 
slightly higher than that oi' :first graders . 
2. More second graders than :first graders we re 
interested in the activity, yet more first grade 
children took part in a discussion aboub the 
activity . Interest was hi gh in both grades. 
3. More second graders related their own experiences 
to the activity and mentioned books in connection 
with the activity. The percentage of grades 
referring to books was limited to a few children 
in the classes for the most part. 
4. More second graders than first gr aders req ested 
more of the sa~e type of activity. 
5. More second graders requasted a repetition of 
the smae activity but 47 percent of the classes 
made no request. 
6. More second graders than first grade children 
suggested trying other activities to solve the 
problem but the percentage for both grades was low. 
7. More second grade childr en than first graders 
could tell more about the principle involved and 
understood the principle as a result of the activity . 
8. The majority of second graders were more inter-
ested in and curious about the natural phenomena 
of the world they live in as a result of t he 
activity. Only four percent of the f i rst grade 
classes did not show this interest. 
Table 21. Perce n t a ge of Thi rd Grades Respon ding to Activity #4, 
" What Will Rust?" 
Parts of Classes Responding 
RESPONSES 
Entire 
~lass 
Almost About 
All of Half of 
Class Class 
A few One No 
Child- Child One 
ren 
--------~(1~) ____________ ~(~2~)~~~(3~)~~f:liur~~(~LTL-+ (b) (7) 
1. Told probable solutions 
to t he p roblem---------- 17 
2. Were interested in the 
activity---------------- 72 
3. Participated in discus-
sion about the activity- 22 4. Told about own experi-
ences relating to prin-
ciple involved---------- 6 
5. Mentioned books that 
tell about principle 
involved---------------- 0 
6. Suggested looking in 
books for informati0n 
about principle involved 0 
7. Requested more of same 
type of activity-------- 6 
8. Requested a repetition 
of the activity--------- 6 
9. Suggested trying other 
activities to solve 
problem----------------- 0 
10. Could tell more about 
principle involved than 
was anticipated--------- 6 
11. Understood principle as 
result of activity------ 56 
12. Are more interested in 
and curious about natu-
~al phenomena of world 
as result of activity--- 11 
33 
28 
lW. 
0 
0 
6 
39 
11 
0 
11 
22 
17 
0 
33 
35 
6 
11 
17 
11 
6 
22 
17 
33 
28 
0 
0 
53 
33 
2 2 
11 
28 
50 
6 
11 
6 
0 
0 
0 
6 
0 
0 
6 
6 
0 
0 
0 
0 
0 
0 
6 
55 
39 
17 
56 
61 
11 
0 
0 
67. 
Table 22. Percentage of Fourth Grades Responding to Activity #4, 
11 V~Jhat Will Rust?" 
Parts of Classes Responding 
RESPONSES 
Entire 
=:lass 
Almost About 
All of Half of 
Class Class 
A few One No 
Child- Child One 
ren 
------~(l~)~------------~~(2~)~~~(J~)~~(;4~)~~(~LL)-+ (~) (7) 
l. Told probable solutions 
to the problem---------- 5 
2. Were interested in the 
activity---------------- 74 
3. Participated in discus-
sion about the activity- 0 4. Told about own experi-
ences relating to prin-
ciple involved---------- 0 
5. Mentioned books that 
tell about principle 
involved---------------- 0 
6. Suggested looking in 
books for informati0n 
about principle involved 0 
7. Requested more of same 
type of activity-------- 5 
8. Requested a repetition 
of the activity--------- 0 
9. Suggested trying other 
activities to solve 
problem----------------- 0 
10. Could tell more about 
principle involved than 
was anticipated--------- 0 
11. Understood principle as 
result of activity------ 53 
12. Are more interested in 
and curious about natu-
ral phenomena of world 
as result of activity--- 18 
37 
21 
47 
11 
0 
6 
26 
11 
11 
16 
26 
18 
26 
5 
47 
32 
0 
0 
16 
5 
5 
5 
5 
16 
0 
5 
32 
33 
16 
11 
21 
63 
16 
18 
0 
0 
0 
11 
11 
6 
5 
5 
16 
11 
0 
0 
16 
0 
0 
5 
58 
56 
32 
68 
47 
5 
0 
6 
6S. 
Tables 21 and 22 indicate the following resul t s of Activity 
#3, " What Will Rust?" 
·1. More of the third grade classes had children 
who told probable solutions to the p roblem in-
volved than fourth grade clas ses. However, the 
majority of both classes had some children who 
offered an hypothesis. 
2. More third graders than fourth grade children 
were interested in the activity, to ok part in 
a discussion about the activity, and r e lated 
their own experiences to the activity. 
3. More third graders referred to books in connection 
with the activity. More than half of the child-
ren in Grade Four made no reference to books. 
4. More third grade children requested more of the 
same type of activity to solve the problem in-
volved and a repetition of the same ac tivity. 
However, more than 50 percent of the classes 
made no request for a repetition. 
5. More fourth grade children than third graders 
suggested trying other activities to solve the 
problem, but they were in the minority. 
6. More third graders than fourth graders could tell 
more about the principle than was anticipated and 
understood the principle a s a resul t of the ac tivity. 
7. The majority of both grades had chlldren who 
were more interested in and curious ab out the 
natural phenomena of the world they live in 
as a result of the activity. 
70. 
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Table 23. Percentage oi' Fii'th Grades Responding to Act.i v i ty #4, 
" What Is in Snow Besides Water?" 
Parts of Classes Responding 
RESPONSES 
!Entire 
()lass 
Almost About 
All of Half of 
Class Class 
A few One No 
Child- Child One 
ren 
------~(l~)----------------~(~2L)-+~(~J)~~(.~4-L_)~(~5L-+) ~) iJ7) 
l. Told probable solutions 
to the p r oblem---------- 10 
2. Were interested in the 
activity---------------- 48 
3. Participated in discus-
sion about the activity- 0 4. Told about own experi-
ences relating to prin-
ciple inv o lved---------- 0 S. Mentioned books that 
tell about principle 
involved---------------- 0 
6. Su g gested looking in 
books for informati0n 
about principle involved 0 
7. Requested more of same 
type of activity-------- 24 
8. Requested a repetition 
of the activity--------- 0 
9. Suggested trying other 
activities to solve 
problem----------------- 0 
10. Could tell more about 
principle involved than 
was anticipated--------- 0 
11. Understood principle as 
result of activity------ 43 
12. Are more interested in 
and curious about natu-
:t·al phenomena of world 
a s result of activity--- 10 
24 
43 
33 
0 
0 
5 
0 
5 
10 
10 
29 
10 
43 
19 
5 
14 
10 
10 
5 
5 
10 
10 
19 
0 
24 
29 
14 
19 
5 
5 
52 
19 
19 
10 
0 
0 
5 
19 
10 
10 
10 
10 
0 
0 
0 
0 
48 
62 
57 
38 
71 
67 
0 
10 
71. 
Tabl e 24. Percentage of Sixth Grades Responding to Activity #Lt., 
11What Is i n Snow Besides Water?" 
RESPONSES 
Parts of Classes Responding 
jEntire 
1:; lass 
Almost About 
All of Half of 
Class Class 
A few One No 
Child- Child One 
ren 
------~(~1~)------------~(2~)--~~(3~)-+~(~4-L-)~(~SL)-+ (2) (7) 
1. Told probable solutions 
to t he pr oblem----------
2. Were interested in the 
activity----------------
3. Participated in discus-
sion about the activity-4. Told about own experi-
ences relating to prin-
ciple inv olved----------
5. Mentione d books that 
tell about principle 
involved----------------
6. Suggested looking in 
books for informati0n 
about principle involved 
7. Requested more of same 
type of activity--------
8. Requested a repetition 
of the activity---------
9. Suggested trying other 
activities to solve 
problem-----------------
10. Could tell more about 
principle involved than 
was anticipated---------
11. Understood principle as 
result of activity------
12. Are more interested in 
and curious about natu-
ral phenomena of world 
as re s ult of activity---
11 
63 
0 
0 
0 
0:· 
11 
0 
5 
0 
32 
17 
32 
26 
5 
0 
5 
21 
5 
0 
5 
53 
37 
11 
16 
0 
5 
5 
11 
11 
26 
16 
6 
16 
0 
16 
32 
32 
26 
21 
26 
63 
0 
33 
5 
0 
0 
21 
5 
0 
0 
11 
5 
0 
0 
0 
0 
0 
0 
16 
63 
58 
37 
53 
53 
5 
0 
0 
72. 
Tables 23 and 24 indicate the following results of Activity 
#4, 11 1f~lhat Is in Snow besides Water?" 
1. More sixth graders than fifth told probable 
solutions to the problem involved, were more 
interested in the activity and took part in a 
discussion about the activity_ Interest was high 
for both groups. 
2. More sixth graders related their own experiences 
to the activity. 
3. More fifth grade children than sixth referred to 
books in connection with the activity, although 
the difference was slight. 
4. In the fifth grade classes more children requested 
more of the same type or activity to solve the 
problem while more sixth graders requested a 
repetition of the same activity. In the latt r 
-
request the percentage was low for both grades. 
5. More children of the sixth grade suggested 
trying other activities to solve the problem, 
tell more about the principle involved, and 
73. 
understood the principle as a result of the activity. 
6. Most of the children in both grades were more 
interested in and curious about the natural 
phenomena of the world they live in as a result 
of the activity. 
Table 25. Percentage or First Grades Responding to Activity #5, 
"What Is a Bud? 11 
Parts of Classes Responding 
RESPONSES 
Entire 
Jlass 
Almost About 
All of Half of 
Class Class 
A few One No 
Child- Child One 
ren 
--------~(1~) ____________________ ~(~2~)~~~(3~)~~(:4~)~~~~)-+ (9) (7) 
1. Told probable solutions 
to the problem---------- 14 
2. Were interested in the 
activity---------------- 71 
3. Participated in discus-
sion about the activity- 14 4. Told about own experi-
ences relating to prin-
ciple involved------..:.___ 0 
5. Mentioned books that 
tell about principle 
involved---------------- 0 
6. Suggested looking in 
books for informati0n 
about principle involved 0 
7. Requested more of same 
type of activity-------- 5 
8. Requested a repetition 
of the activity--------- 10 
9. Suggested trying other 
activities to solve 
problem----------------- 0 
10. Could tell more about 
principle involved than 
was anticipated--------- 0 
11. Understood principle as 
result of activity------ 14 
12. Are more interested in 
and curious about natu-
. ral phenomena of world 
as result of activity--- 24 
19 
29 
29 
5 
0 
0 
5 
0 
5 
10 
57 
38 
33 
0 
48 
35 
0 
0 
19 
10 
0 
29 
29 
0 
10 
45 
29 
38 
48 
24 
52 
5 
10 
0 
0 
0 
5 
5 
19 
10 
5 
10 
5 
0 
0 
5 
0 
0 
10 
67 
43 
14 
52 
62 
19 
0 
0 
74. 
Table 26. Percentage of Second Grades Responding to Ac t ivity #5, 
" Wh a t Is a Bud?" 
Parts of Classes Responding 
RESPONSES 
Entire 
::lass 
Almost About 
All of Half of 
Class Class 
A few One No 
Child- Child One 
ren 
--------~(l~)----------------------~(~2~)~~~(3~)~~(:4~)~~(LL5)-+· (b) (7) 
1. Told probable solutions 
to the p roblem---------- 6 
2. Were interested in the 
activity---------------- 56 
3. Participated in discus-
sion about the activity- 6 4. Told about own experi-
ences relating to prin-
ciple involved---------- 0 
5. Mentioned books that 
tell about principle 
involved---------------- 0 
6. Suggested looking in 
books for informati0n 
about principle involved 7 
7. Requested more of same 
type of activity-------- 13 
8. Requested a repetition 
of the activity--------- 6 
9. Suggested trying other 
activities to solve 
problem----------------- 6 
10. Could tell more about 
principle involved than 
was anticipated--------- 0 
11. Understood principle as 
result of activity------ 37 
12. Are more interested in 
and curious about natu-
ral phenomena or world 
as result of activity--- 31 
31 
37 
50 
6 
0 
7 
19 
13 
6 
13 
50 
44 
31 
0 
19 
37 
0 
7 
13 
6 
0 
47 
13 
13 
31 
6 
25 
44 
47 
4o 
31 
37 
37 
33 
0 
13 
0 
0 
0 
6 
7 
7 
0 
13 
0 
7 
0 
0 
0 
0 
0 
6 
47 
33 
25 
25 
50 
0 
0 
0 
75. 
Tables 25 and 26 indicate the following results of 
Activity #5, "What Is a Bud?" 
1. A high percentage of both classes had children 
who told probably solutions to the problem in-
volved. 
2. More first grade children than second graders were 
interested in the activity, although the percentage 
was high for both grades. 
3. More second grade chi ldren participated in a dis-
cussion about the activity. 
4. There was no significant difference between the 
grades in relating their own experiences to the 
activity. 
5. More second grade children than first graders made 
reference to books in connection with the activity. 
The percent§ge for this item was low. 
6. There was little difference between the grades in 
suggesting that they look in books for solutions to 
the problem. A little less than half of the classes 
had no one making the suggestion. 
7. A slightly higher percentage of second graders than 
first requested more 'Of the same type of activity 
and more second grade children requested a repe.tition 
of the same activity. 
8. In the second grade 50 percent of the classes had 
no one suggesting other activities to solve the prob-
lem and 62 percent of the first grade classes had no 
one. 
76. 
9. More second grade children could tell more about 
the principle involved and were more interested 
in and curious about the world they live in as a 
result of the activity. 
77. 
Table 27. Percentage of Third Grades Responding to Activity #5, 
"How Do Plants Get Water?" 
Parts of Classes Responding 
RESPONSES 
Entire 
=:lass 
Almost About 
All of Half of 
Class Class 
A few One No 
Child- Child One 
ren 
------~(l~)--------------~(~2~)~~~(3~)~~(:4u)~~(LS~) (~) (71 
l. Told probable solutions 
to the problem---------- 24 
2. We re interested in the 
activity---------------- 53 
J. Participated in discus-
sion about the activity- 18 4. Told about own experi-
ences relating to prin-
ciple involved---------- 0 
5. Mentioned books that 
tell about principle 
involved---------------- 0 
6. Suggested looking in 
books for informati0n 
about principle involved 0 
7. Requested more of same 
type of activity-------- 18 
8. Requested a repetition 
of the activity--------- 0 
9. Suggested trying other 
activities to solve 
problem----------------- 0 
10. Could tell more about 
principle involved than 
was anticipated--------- 6 
11. Understood principle as 
result of activity------ 35 
12. Are more interested in 
and curious about natu-
~al phenomena of world 
as result of activity--- 12 
47 
35 
35 
0 
6 
6 
29 
13 
6 
12 
53 
53 
18 
0 
6 
6 
6 
0 
13 
24 
6 
18 
6 
6 
6 
53 
29 
47 
2L~ 
25 
29 
53 
6 
12 
6 
6 
0 
6 
18 
6 
0 
0 
6 
0 
0 
0 
0 
0 
18 
35 
24 
18 
63 
53 
0 
0 
6 
78. 
Table 28. Percentage or Fourth Grades Responding to Activity #5, 
"How Do Plants Get Water?" 
Parts of Classes Responding 
RESPONSES 
Entire 
Jlass 
Almost About 
All of Half of 
Class Class 
A few One No 
Child- Child One 
ren 
------~(~l)~------------------~~(2~)--~~(3~Y~~(:4~)~~(LLS)-+ (Q) (7) 
l. Told probable solutions 
to the problem---------- 15 
2. \:1Jere interested in the 
activity---------------- 46 
3. Participated in discus-
sion about the activity- 0 4. Told about own experi-
- ences relating to prin-
ciple involved---------- 0 
5. Mentioned books that 
tell about principle 
involved---------------- 0 
6. Suggested looking in 
books for informati0n 
about principle involved 0 
7. Requested more of same 
type of activity-------- 0 
8. Requested a repetition 
of the activity--------- 0 
9. Suggested trying other 
activities to solve 
problem----------------- 0 
10. Could tell more about 
principle involved than 
was anticipated--------- 15 
11. Understood principle as 
result of activity------ 58 
12. Are more interested in 
and curious about natu-
. ral phenomena of world 
as result of activity--- 25 
31 
31 
46 
15 
0 
0 
23 
0 
0 
0 
33 
17 
31 
23 
15 
23 
8 
8 
8 
8 
8 
23 
0 
17 
23 
0 
39 
23 
39 
39 
15 
17 
39 
8 
33 
0 
0 
0 
0 
0 
0 
0 
0 
8 
8 
0 
8 
0 
0 
0 
39 
54 
54 
54 
75 
50 
0 
0 
79. 
Tables 27 and 28 indicate the following results of 
Activity #5, "How Do· Plants Get Water?" 
l. The third grade classes show that more children 
told probable solutions to the problem involved, 
were interested in the activity and took part in 
a discussion about the activity than fourth grade 
children. 
2. More third grade children also related the activity 
to their own experiences. 
3. More third graders referred to books in connection 
with the activity. 
4. More children of Grade Thr ee than of Grade Four 
requested more of the same type of activity as 
well as a repetition of the same activity, but in 
the latter case the percentage was low. 
5. There was no significant difference between the 
grade in the percentage of children who suggested 
trying other activities to solve the problem in-
volved in the activity. 
was low. 
The percentage of responses 
6. More third grade children than fourth graders knew 
more about the principle involved than was antici-
pated. 
7. More fourth graders than third understood the prin-
ciple invo~ved, and were more interested in and 
curious about the natural phenomena of the world 
they live in as a result of the activity. In the 
latter item, however, the difference was not sig-
nificant. 
80. 
Table 29. Percentage of Fifth Grades Responding to Activity #5, 
11 What Are the Parts of a Flower?" 
RESPONSES 
( l) 
l. Told probable solutions 
to the problem----------
2. We re interested in the 
activity----------------
3. Participated in discus-
sion about the activity-4. Told about own experi-
ences relating to prin-
ciple involved----------
5. Mentioned books that 
tell about principle 
involved----------------
6. Suggested looking in 
books for informati0n 
about principle involved 
7. Requested more of same 
type of activity--------
8. Requested a repetition 
of the activity---------
9. Suggested trying other 
activities to solve 
problem-----------------
10. Could tell more about 
principle involved than 
was anticipated---------
11. Understood principle as 
result of activity------
12. Are more interested in 
and curious about natu-
ra l phenomena of world 
as result of activity---
Parts of Classes Responding 
8ntire 
blass 
( 2 ) 
6 
41+ 
11 
6 
0 
0 
11 
11 
6 
6 
28 
2 2 
I 
Almost .About 
All of Half of 
Class Class 
(3) (4) 
13 
56 
28 
0 
0 
0 
6 
0 
11 
6 
33 
39 
13 
0 
56 
39 
0 
11 
28 
0 
11 
0 
22 
17 
A few One No 
Child- Child One 
ren 
C5_l (b) ( 7) 
0 
6 
50 
39 
28 
17 
33 
28 
50 
17 
22 
6 
0 
0 
0 
28 
11 
0 
0 
11 
6 
0 
0 
19 
0 
0 
6 
33 
50 
39 
56 
33 
33 
0 
0 
81. 
Table 30. Percentage of Sixt h Grades Responding to Activity #5, 
"What Are the Parts of a Flower?" 
Parts of Classes Responding 
RESPONSES 
( 1) 
Entire 
:Jlass · 
( 2 ) 
1. Told probable solutions 
to the problem---------- 0 
2. We re intere sted in the 
activity---------------- 4o 
3. Participated in discus-
sion about the activity- 0 4. Told about own experi-
ences relating to prin-
ciple involved---------- 0 
5. Mentioned books that 
tell about principle 
involved---------------- 0 
6. Suggested looking in 
books for informati0n 
about principle involved 0 
7. Requested more of same 
type of activity-------- 0 
8. Requested a repetition 
of the activity--------- 7 
9. Suggested trying other 
activities to solve 
problem----------------- 0 
10. Could tell more about 
principle involved than 
was anticipated--------- 0 
11. Understood principle as 
result of activity------ 29 
12. Are more interested in 
and c urious about natu-
r al phenomena of world 
as r esult of activity--- 21 
Almost 
All of 
Class 
( 3 ) 
7 
40 
43 
0 
0 
7 
21 
21 
7 
0 
21 
About 
Half of 
Class 
( 4) 
7 
7 
43 
29 
0 
21 
29 
29 
36 
21 
A few One No 
Child- Child One 
ren 
(5) (b) (7) 
71 
13 
14 
43 
1~-
7 
7 
21 
43 
7 
0 
0 
0 
7 
0 
14 
7 
7 
0 
0 
0 
0 
0 
0 
29 
57 
50 
43 
43 
43 
29 
7 
7 
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Tables 29 and 30 indicate the following results of 
Activity #5, "What Are th3 Parts of a Flower?" 
1. More fifth grade children than sixth (a) told 
probable solutions to the problem involved, (b) 
were interested in the activity, (c) took part in 
a discussion about the activity, and (d) told about 
their own experiences relating to the principle in-
volved. 
2. A few children in 43 percent of the sixth grade 
classes and in 39 percent of the fiftn grade classes 
mentioned books that told about the principle in-
volved. 
3. A slightly higher percentage of fifth graders than 
of. sixth grade children suggested looking in books 
for solutions to the problem. In both grades 50 
percent made no suggestions. 
4. More fifth graders than sixth requested more of the 
same type of activity while rrore sixth grade chil-
dren request~d a repetition of the same~tivity. 
5. More fifth grade children than sixth suggested trying 
other activities to solve the problem and could tell 
more about the principle involved in the activi~y. 
6. More fifth graders than sixth understood the principle 
involved and were more interested in and curio~s about 
the natural phenomena of the world they live in as a 
result of the activity. 
Table 31. Percentage of First Grades Responding to Activity #6, 
"What Makes Nails Rust? 11 
RESPONSES 
( 1) 
1. Told probable solutions 
to the problem----------
2. We re interested in the 
activity--------------~-
3. Participated in discus-
sion about the activity-4. Told about own experi-
ences relating to prin-
ciple involved----------
5. I'/Ienti oned books that 
tell about principle 
involved----------------
6. Suggested looking in 
books for informati0n 
about principle involved 
7. Requested more of same 
type of activity--------
B. Requested a repetition 
of the activity---------
9. Suggested trying other 
activities to solve 
problem---------~-------
10. Could tell more about 
principle involved than 
was anticipated---------
11. Understood principle as 
result of activity------
12. Are more interested in 
and curious about natu-
. ra l phenomena or world 
as result or activity---
Parts of Classes Responding 
[Entire 
blass 
( 2 ) 
11 
68 
21 
0 
0 
0 
5 
0 
0 
0 
37 
28 
Almost 
All of 
Class 
( 3) 
26 
21 
37 
16 
0 
0 
0 
11 
0 
16 
47 
28 
About 
Half of 
Class 
( 4) 
16 
11 
26 
0 
0 
26 
5 
5 
32 
11 
22 
A few One No 
Child- Child One 
ren 
(5) (b) (7) 
0 
16 
16 
26 
32 
26 
32 
32 
0 
22 
5 
0 
0 
0 
5 
5 
5 
11 
5 
5 
0 
0 
0 
0 
0 
0 
79 
68 
32 
47 
58 
16 
5 
0 
Table 32 . Percentage or Second Grades Responding to Activi ty #6, 
"What Makes Nails Rust?" 
Parts of Classes Responding 
RESPONSES 
!Entire Almost About A few One No 
Plass All of Half of Child- Child One 
class Class ren 
( 1) ( 2 ) (3) ( 4) ··r~Jl __1!2) I ( 7) 
1. Told probable solutions 
to the problem---------- 24 35 18 6 18 0 
2. 1Nere interested in the 
activity---------------- 65 35 0 0 0 0 
3. Part icipated in discus- 65 24 sion about the activity- 0 12 0 0 
4. Told about own experi-
ences relating to prin-
ciple involved---------- 0 6 35 1+1 12 6 
5. Mentioned books that 
tell about principle 
involved---------------- 0 0 6 29 12 53 
6. Suggested looking in 
books for informatiiJn 
abou t principle involved 0 6 6 24 12 53 
7. Requested more of same 
type of activity-------- 0 29 6 35 0 29 
8. Requested a repetition 
of the activity--------- 0 18 18 18 0 47 
9. Suggested trying other 
activities to solve 
problem----------------- 0 6 13 19 13 50 
10. Could tell more about 
principle involved than 
was anticipated--------- 12 6 35 35 0 12 
11. Understood principle as 
result of activity------ 35 47 6 12 0 0 
12. Are more interested in 
and curious about natu-
· r· al phenomena of world 
44 as r esult of activity--- 19 13 19 0 6 
I 
Tables 31 and 32 indicate the following data as a result 
of Activity #6, "What Makes Nails Rust?" 
1. More children of the second grade than of the 
first grade told probable solutions to the prob-
lem involved in the activity and were interested 
in the activity. 
2. There was no significant difference between the 
two grades in taking part in a discussion about 
the activity. 
3. More first graders than second graders told about 
their own experiences relating to the activity. 
4. More than half of the classes of both grades made 
no reference to books in connection with the ac-
tivity. However, more second grade children than 
first did make reference to books. 
5. More second graders than first requested more of 
the same type of activity ~s well as a repetition 
of the same activity. 
6. Less than half of the classes of both grades sug-
gested trying other activities to solve the problem. 
7. More second graders than first could tell more about 
the principle involved tpan was anticipated although 
the difference between the two has little signifi-
cance. 
8. More first grade children than second understood 
the principle as a result of the activity. 
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9. The majority of children in both grades were 
more interested in and curious about the 
natural phenomena of the world they live in 
as a result of the activity. 
Table 33. Percentage of Third Grades Responding to Activity #6, 
"What Makes Food Spoil?" 
Parts of Classes Responding 
RESPONSES 
( 1) 
!Entire 
plass 
( 2 ) 
1. Told probable solutions 
to the problem---------- 7 
2. Were interested in the 
activity---------------- 56 
3. Participated in discus-
sion about the activity- 13 4. Told about own experi-
ences relating to prin-
ciple involved---------- 0 
5. Mentioned books t.ha t 
tell about principle 
involved---------------- 0 
6. Suggested looking in 
books for informati0n 
about principle involved 0 
7. Requested more of same 
type of activity-------- 13 
8. Requested a repetition 
of the activity--------- 0 
9. Suggested trying other 
activities to solve 
problem----------------- 0 
10. Could tell more about 
principle involved than 
was anticipated--------- 0 
11. Understood principle as 
result of activity------ 13 
12. Are more interested in 
and curious about natu-
ral phenomena of world 
as result of activity--- 20 
Almost About 
All of Half of 
Class Class 
(3) (4) 
20 
6 
6 
0 
27 
7 
1~. 
13 
4o 
20 
33 
6 
41+ 
31 
0 
13 
13 
13 
7 
20 
33 
33 
A few One No 
Child- Child One 
ren 
(5) (b) _(7J 
27 
0 
0 
38 
31 
20 
20 
43 
27 
0 
0 
0 
6 
13 
13 
7 
7 
0 
7 
0 
0 
13 
0 
0 
19 
50 
31 
20 
53 
36 
20 
7 
0 
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Table 34. Percentage of Fourth Grades Responding to Activity #6, 
11 1.1\'h.at Makes Food Spoil?" 
Parts of Classes Responding 
RESPONSES 
~ntire 
plass 
Almost About 
All of Half of 
Class Class 
A few One No 
Ch ild- Child One 
ren 
------~(l~)~-----------r~(2~)~~~(3~)-r~(.4~)~~(~5~)~) (71_ 
1. Told probable solutions 
to the problem---------- 0 
2. Were interested in the 
activity---------------- 69 
3. Participated in discus-
sion about the activity- 6 4. Told about own experi-
ences relating to prin-
ciple involved---------- 0 
5. Mentioned books that 
tell about principle 
involved---------------- 0 
6. Suggested looking in 
books for informati~n 
about principle involved 0 
7. Requested more of same 
type of activity-------- 0 
8. Requested a repetition 
of the activity--------- 0 
9. Suggested trying other 
activities to solve 
problem----------------- 0 
10. Could tell more about 
principle involved than 
was anticipated--------- 0 
11. Understood principle as 
result of activity------ 25 
12. Are more interested in 
and curious about natu-
ra l phenomena of world 
as result of activity--- 13 
38 
25 
38 
19 
0 
0 
19 
0 
0 
0 
25 
4o 
13 
6 
44 
19 
0 
0 
31 
13 
13 
13 
31 
38 
0 
13 
50 
63 
19 
25 
50 
19 
7 
0 
0 
0 
0 
6 
6 
13 
0 
6 
13 
0 
0 
13 
0 
0 
13 
50 
31 
19 
63 
38 
25 
0 
0 
Tables 33 and 34 indicate the following data as a result 
of Activity #6, "What Makes Food Spoil?n 
1. There was no significant difference between Grades 
Three and Four in (a} telling probable solutions to 
the problem involved in the activity, (b) being in-
terested in the activity, or (c) taking ps.rt in a 
discussion about the activity. 
2. More third graders than fourth grade children told 
about their own experiences that related to the ac-
tivity. 
3. A slightly higher percentage of third graders than 
of fourth grade children referred to books in con-
nection w~ th the activity. Fifty percent of both 
grades had no one who mentioned books that tell 
about the principle involved. 
4. More third graders than fourth grade children re-
quested more of the same type of activity as well 
as a repetition of the same activity. 
5. More third gr~ders suggested trying other activities 
to solve the problem and could tell more about the . 
principle involved than was anticipated. 
6. There was no significant difference in the number 
of children in both grades who understood the prin-
ciple as a result of the activity. Most of the 
children in both grades had the understanding. 
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7. More fourth grade children than third graders were 
more interested in and curious about the natural 
phenomena of the world they live in as a result of 
the activity. 
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Table 35. Percentage or Fifth Grades Responding to Acti vity # 6, 
"Do Leaves or a Plant Give orr Water?" 
Parts of Classes Responding 
RESPONSES 
( 1) 
!Entire 
Plass 
( 2) 
1. Told probable solutions 
to t he problem---------- 12 
2. Were intere sted in the 
activity---------------- 29 
3. Participated in discus-
sion about the activity- 12 4. Told about own experi-
ences relating to prin-
ciple involved---------- 6 
5. Mentioned books that 
tell about principle 
involved---------------- 0 
6. Su ggested looking in 
books for informati0n 
about principle involved 6 
7. Re quested more of same 
t ype of activity-------- 0 
8. Requested a repetition 
of the activity--------- 0 
9. Suggested trying other 
activities to solve 
problem----------------- 0 
10. Could tell more about 
principle involved than 
was anticipated--------- 0 
11. Understood principle as 
result of activity------ 24 
12. Are more interested in 
and curious about natu-
r· al p h e nomena of world 
a s re s ult of activity--- 13 
Almost About 
All or Half of 
Class Class 
(3) (Ld 
0 
35 
18 
6 
0 
6 
6 
6 
6 
6 
12 
25 
6 
0 
0 
12 
0 
0 
0 
35 
6 
A few One No 
Child- Child One 
ren 
(5) (b) (7) 
18 
29 
12 
29 
47 
18 
25 
53 
24 
50 
0 
0 
0 
18 
6 
0 
6 
0 
19 
6 
6 
0 
0 
0 
82 
59 
29 
76 
50 
35 
0 
6 
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Table 36. Percentage of Sixth Grades Responding to Activity # 6, 
"Do Leaves of a Plant Give Off Water?" 
Parts of Classes Responding 
RESPONSES 
IE;ntire Almost .About A few One 
tJlass All of Half of Child- Child 
Class Class ren 
( 1) ( 21 ( 3) ( 4) Til (b) 
l. Told probable solutions 
to the problem---------- 0 20 4o 33 7 
2. 1.'Vere interested in the 
activity---------------- 60 27 7 7 0 
3. Participated in discus-
sion about the activity- 7 53 20 20 0 
4. Told about own experi-
ences relating to prin-
ciple involved---------- 0 0 20 4o 0 
5. Mentioned books that 
tell about principle 
involved---------------- 0 0 7 20 7 
6. Suggested looking in 
books for informati'Jn 
about principle involved 0 7 7 33 13 
7. Requested more of same 
type of activity-------- 7 20 20 33 0 
8. Requested a repetition 
of the activity--------- 0 13 0 27 0 
9. Suggested trying other 
activities to solve 
problem----------------- 0 13 7 13 20 
10. Could tell more about 
principle involved than 
was anticipated--------- 0 13 20 60 0 
11. Understood principle as 
result of activity------ 33 47 7 13 0 
12. Are more interested in 
and curious about natu-
· r·al phenomena of' world 50 36 14. as result of' activity--- 0 0 
93. 
No 
One 
I< 7) 
0 
0 
0 
4o 
67 
40 
20 
60 
47 
7 
0 
0 
Tables 35 and 36 indicate the following data as a result 
of Activity #6, "Do Leaves of a Plant Give Off Water?" 
1. A slightly higher percentage of sixth graders than 
fifth grade childen told probable solutions to the 
problem involved. 
2. More sixth graders were more interested in the ac-
tivity than fifth graders. 
3. The difference in the percentage of classes of both 
grades in participating in a discussion about the 
activity was not significant. In both grades the 
majority of children took part. 
4. There was little difference between the two grades 
in the children relating their own experiences to 
the activity. 
5. More sixth graders than fifth referred to books in 
connection with the activity, although the percent-
age was low for both grades. 
6. More sixth graders than fifth grade children requested 
more of the s arne type of activity as well as a repe-
tition of the same activity. 
7. More sixth graders than fifth suggested trying other 
activities to solve the problem involved in the ac-
tivity, could tell more about the principle involved 
tgan was anticipated, understood the principle in-
volved, and were more interested in and curious about 
the natural phenomena of the world they live in as a 
result of the activity. 
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CHAPTER V 
SUMMARY AND CONCLUSIONS 
This study was undertaken for the purpose of find-
ing out how the children of the elemtary grades in Waltha~ 
respond to science activities. Directions for engaging in 
certain activities were sent to the 1.5~- classrooms in the 
city. This includes .5034 children. Although every class 
did not take part in the study, a majority of the children 
in the school system is represented ~ 
S~mary of the tables~ -- In Tables 37, 38, 39, 40, 41, 
and 42 the responses made by most of the classes to all six 
activi ties have been checked. These a re arrange d b y grades. 
In comparing the responses of all of the grades to al l 
of t he activities it was found that: 
1. In the majority of the classes of the second, third 
and fourth grades, almost all of the children told probable 
solutions t o the problems involved in the activities. In 
most of the classes of the first, fifth and sixth grades, a 
few children offered hypotheses. 
2. In most of the classes of all grades the entire classes 
were interested i n the activities . 
3. I n the se cond, t hird and fourth grades, almost all 
of the children in mos t of the classes participated in a 
discussi on about the activities, while in most of the classes 
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of Grade s One, Five and Six, about ha~f of the children 
participated in a discussion. 
L~. In all six grades most of the classes had only a 
few child ren who told about their own exper i e nces relating 
to the activities~ 
5- In all six grades the maj ority of the clas ses had 
no one who mentioned books that tell about the principles 
involved in the activities. 
6* In most of the second and third grade classes, a 
few children menti oned books that tell about the principles 
involved in the activities, wh ile no class of the ot her 
four grades had children responding in this way. 
7,. In Grade three most of thA · C1asses had almost all 
the children re ques t more of the same type of activity . 
In ~ost of the Firs t and Six th grade classes a few of the 
children made this request. In the majority of the second, 
fourth and fifth grade classes no one made the request. 
8. In all six grades the majority of classes had no 
· children who re quested a repetition of t he activi ty. 
9,. In the majority of the class es of all six grades 
no child suggested trying other activi ties to solve the 
problems involved in the activities~ 
10. In most of the second and sixth grade clas ses almost 
all of the children could tell more a bout the principles 
involved in the a c tivities than was anticipated.. In all 
other grade s mos t of the classe s had only a few children 
who could tell more about the principles involved . 
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11. In most of the fourth grades the entire c lasses 
unders tood the principles involved as a result of the activities, 
while, aDnost all of the children in the majority of the 
classes of the other f i ve grades understood the principles 
involved. 
12. In most of the third, f ourth and sixth grade classes 
aLmost all of the children were inte rested in and curious 
about the na tural phenomena of the world ab out tham as a 
result of the activities 8 In the first gr ade t he majority of 
classes had a few children who responded in this way. In 
Grades ~io and Five the classes were divided in their re-
sponses . In the second grades the maj ority of the c las ses 
had e ither the entire class es responding to this item or 
almost all of the clas ses, whi le in the fifth grades the 
ma jority of responses were made by almost all of the classes 
or by a fe w children. 
Conclus ions: 
It is believed that, for the most part, the responses 
to the activities were favorable. However, it seems that 
more children should have taken part in telling about 
their own experiences relating to the act i vities. 
It is also believed that more childr en should .have 
referred to books in connecti on with the activities. It is 
poss ible, of course, that s ince science is such a new sub-
ject at this l evel, the number of boo {s available to the 
students is limited. 
97. 
?.lore children probably should have made requests for a 
repetition of the activities as well as requests for more of 
the sa me type of activities. 
},!ore children should have suggested trying ot her acti vi-
ties to solve the ~roblem involved. Perhaps with more ex-
perience the children would have made more suggestions. 
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Judging from the oral and written comments of t h e teachers, 
the children vvere enthusiastic about this kind of experiences 
and were eager for more. It was reported that many children 
were originating experiments at home, and were bringing 
materig,ls to school to try some experiments in the classrooms. 
Several teachers remarked about the greater interest in 
science books as a result of the activities. 
Th e teachers themselves said that they appreciated hav-
ing specific directions for carrying out the a ctivities as 
well as new ideas for their science pl~ograms. 
pleased with t h e interest of the children in the ac·ti vi ties 
and were a L.1azed at the information some children possessed 
in certain science areas. It wa s a surprise to sevenJ.l 
teache:rs to find that so many of the children could solve 
:problems in a scientific way. 
In a few insts.nces where the experiments did not Y·iOrk, 
the teachers substituted theil~ ovm acti viti es to solve a 
:problem. The w:ri ter realizes that Activity il2 for Grades One 
and Tvvo was difficult to work out ans perhaps might need a 
substitute to solve the problem. 
For some classes the activities were a repetition be-
cause some of the subjects had been studied earlier in the 
year. 
suggestions for further research: 
This study could be repeated in any other community. 
It could also be undertaken on a vdder scale with several 
comrm .. mi ties taking part. 
The study mi.£"ht be done in a e om.muni ty ,,rhere · '""' " sc2ence 
has been made a part of the elementary s chool curriculum 
and where a course of study has been developed on an emperi-
cal basis. A. comparis on of the responses of the children i n 
both communi ties could then be made. 
This study could be used as a basis for developing a 
science curriculum in the elementary school. The study 
coul d be extended by using several activities for each grade 
level and by giving teachers the experienc e of using t h ese 
a ctivities in their classrooms. Gradually a course of 
study could be set up with a ppropriate activities designated 
for each grade level. 
A testing program could be undertaken, in conjunction 
with the activities. Teachers could eonstruct their o'tm 
tests and the s e tests cculd be compiled for use in t h e scho ols. 
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Table 37. How the Majority of the First Grades Responded to the 
Six Activiti e s. 
RESPONSES 
( 1) 
1. Told probable solutions 
to the problem----------
2. Were interested in the 
activity----------------
3. Participated in discus-
sion about the activity-4. Told about own experi-
ences relating to prin-
ciple involved----------
5. Mentioned books that 
tell about principle 
involved----------------
6. Suggested looking in 
books for informati0n 
about principle involved 
7. Requested more of same 
type of activity--------
8. Requested a repetition 
of the activity---------
9. Suggested trying other 
activities to solve 
problem-----------------
10. Could tell more about 
principle involved than 
was anticipated---------
11. Understood principle as 
result of activity------
12. Are more interested in 
and curious about natu-
r al phenomena of world 
as result of activity---
Parts of Classes Responding 
!Entire 
Plass 
( 2) 
X 
Almost 
All of 
Class 
( 3) 
X 
About 
Half of 
Class 
( 4) 
X 
A few One No 
Child- Child One 
ren 
(S) (b) 1(7) 
X 
X 
X 
X 
X 
X 
X 
X 
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Table 38 . How t h e Maj ority of the Second Gr ade s Responded to t he 
S i x Activi tie s . 
Parts of Classes Responding 
RESPONSES 
( l) 
l. Told probable solutions 
to the problem----------
Entire 
:)lass 
( 2 ) 
Almost 
All of 
Class 
( 3) 
About 
Half of 
Class 
(4) 
2. Were interested in the 
activity---------------- x 
J. Participated in discus-
sion about the activity-4. Told about own experi-
ences relating to prin-
ciple involved----------
,5. Mentioned books that 
tell about principle 
involved----------------
6. Su ggested looking in 
books for informati0n 
about principle involved 
7. Requested more of same 
type of activity--------
8. Requested a repetition 
of the activity---------
9. Suggested trying other 
activities to solve 
problem-----------------
10. Could tell more about 
principle involved than 
was anticipated---------
11. Understood principle as 
result of activity------
12. Are more interested in 
and curious about natu-
r al phenomena of world 
as result of activity--- , 
ij 
X 
X 
X 
Boston University 
School of Education 
L1bra,rz _ 
A few One No 
Child- Child One 
ren 
(5) (6) (7) 
X 
X 
X 
X 
X 
X 
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Table 39. How the Majority of the Third Grades Responded to the 
Six Activities. 
Parts of Cl a s ses Re sponding 
RESPONSES 
!En tire Almost About A fe w One No 
p l as s All of Half of Ch ild- Chi l d One 
Class Clas s r en 
( 1) ( 2 ) ( 3) 
_C4J (5) _j_2) ( 7) 
l. Tol d probable solutions 
to the problem---------- X 
2. We re int e re sted in the 
activity---------------- .X 
3. Par ticipated in discus-
s ion about the activity- X 
4. To l d about own experi-
ence s r elat ing to prin-
ciple i nvolved- --------- X 
5. Me nt i oned books t hat 
tell about principle 
involved---------------- X 
6. Sugge s te d looki ng in 
books for inform at i 0 n 
about principle involved X 
7. Reques t ed mor e of same 
t ype of a ct i vi t y-------- X 
8 . Re quested a repetition 
of t he a ctivi t y--------- X 
9 . Sugge ste d trying other 
activi ties to solve 
problem----------------- X 
10. Could t e ll mo re about 
p r inciple i nvolved t han 
was an t ic i pate d--------- X 
11. Unders tood princip le as 
resul t of a c t ivi t y------ X 
1 2 . Are more i n te res t ed in 
an d curious about natu-
r al phenomena of wor l d 
as re sul t of a c t i v i ty--- X 
I 
I 
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Table 40. How the Majori t y o £ t he Four t h Gr ades Resp onde d t o t h e 
Six Acti vi t ies. 
Parts of Classes Responding 
RE SPONSES 
( l) 
1. Told probable solutions 
t o the problem----------
!Entire 
plass 
( 2 ) 
2. Were interested in the 
activity---------------- x 
J. Participated in discus-
sion about the activity-4. Told about own experi-
ences relating to prin-
ciple involved----------
5. Mentioned books that 
tell about principle 
involved----------------
6. Suggested looking in 
books £or informati0n 
about principle involved 
7. Requested more of same 
type of activity--------
8. Requested a repetition 
or the activity---------
9. Suggested trying other 
activities to solv e 
problem-----------------
10. Could tell more about 
principle involved than 
was anticipated---------
11. Understood principle as 
re s ult of activity------ x 
12. Are more interested in 
and curious about natu-
r al phe nomena of world 
as result of activity---
Almost About 
All o£ Half of 
Class Class 
(3) (4) 
.X: 
X 
.X: 
A few One No 
Child- Child One 
ren 
(5) COY il7) 
X 
X 
X 
X 
X 
X 
X 
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Table 41. How the Majority of the Fifth Grades Responded to the 
Six Activities. 
Parts of Classes Responding 
RESPONSES 
Entire Almost About A few One 
::lass All of Half of Child- Child 
Class Class ren 
( 1) ( 2) ( 3) ( 4) ( 5) (b) 
1. Told probable solutions 
to the problem---------- X 
2. 1Nere interested in the 
activity---------------- X 
3. Participated in discus-
sion about the activity- X 
4. Told about own experi-
ences relating to prin-
ciple involved---------- X 
5. Mentioned books that 
tell about principle 
involved----------------
6. Suggested looking in 
books for informati0·n 
about principle involved 
7. Requested more of same 
type of activity--------
8. Requested a repetition 
of the activity---------
9. Suggested trying other 
activities to solve 
problem----------- - -----
10. Could tell more about 
principle involved than 
was anticipated--------- X 
11. Understood principle as 
result of activity------ X 
12. Are more interested in 
and curious about natu-
ral phenomena of' wor ld 
as resul t of activity--- X X 
I 
I 
104. 
No 
One 
( 7) 
X 
X 
X 
X 
X 
Table 42. How the Majority of the Sixth Grades Responded to the 
Six Activities. 
Parts of Classes Responding 
RESPONSES 
Entire Almost About A few One No 
~lass All of Half of Ch ild- Child One 
Class Class r en 
( 1) ( 2 ) J3) t4J (5) ~) I< 7) 
1. Told probable solutions 
to the p roblem---------- X 
2. Were interested in the 
activity---------------- X 
3. Participated in discus-
sion about the activity- X 
4. Told about own experi-
ences relating to prin-
ciple involved---------- X 
). Mentioned books that 
tell about principle 
involved----------------
6. Suggested looking in 
books for informati0n 
about principle involved 
7. Requested more of same 
type of activity-------- X 
8. Requeste d a repetition 
of the activity---------
9. Suggested trying other 
activities to solve I problem-----------------
10. Could tell more about ' 
principle involved than 
was anticipated--------- X 
11. Understood principle as 
result of activity------ X 
12. Are more interested in 
and curi ous about natu-
ral phenomena of' world 
as result of activity--- X 
~ 
106. 
X 
X 
X 
X 
APPENDIX 
I N Q U I R Y F 0 R M 
Activity No. 
Grade 
------
Check one for each question. 
1. How many children in the class told probable solutions 
to problem before the activity took place? 
Entire class 
-----Almost all of class 
About half of class 
----· 
A few :children 
----one child 
No one __ .....; 
2. How many children were interested in the activity? 
Entire class 
---Almost all of class 
About half of class 
---
A few children 
----one child 
No one 
---· 
3. How many children participated in a discussion about the 
activity? 
Entire class 
----Almost all of class 
About half of class 
---
A few children 
---one child 
No one 
---· 
4. How many children told about their own experiences that 
had to do with the principle involved? 
Entire class 
---Almost all of class 
About half of class 
---
A few children 
----one child 
No one 
---
5. How many children mentioned books that tell about the 
principle involved? 
Entire class 
---Almost all of class 
About half of class 
---
A few children 
---one child 
No one 
---
6. How many children suggested looking in books for more 
information about the principle involved? 
Entire class 
-----Almost all of class 
About hal£ of class 
---
A few children 
---one child 
No one 
----
107. 
7. How many children requested more of the s arne type of 
activity? 
Entire class A fev1 children 
Almost all of class One child 
About half of class No one 
8. How many child r en requested th9.t the same activity be 
repeated? 
Entire class A few children 
Almost all of class One child 
About half of class No one 
9. How many children suggested trying other experiments to 
s olve the problem? 
Entire class A few children 
Almost all of class One child 
About half of class No one 
10. How many children could tell a great deal more about the 
principle involved than was anticipated? 
Entire class 
-----Almost all of class 
About half of class 
----
A few children 
-----one child 
No one 
----· 
11. How many children understood tre principle involved as a 
result of the activ~ty? 
Entire class 
-----~lmost all of class 
1\:bout half of class 
----
A few children 
---one child 
No one __ ...; 
12. How many children are more interested in and curious about 
the natural phenomena of the '~rld they live in as a result 
of the activity? 
Entire class 
-----Almost all of class 
About half of class 
----
A few children 
----one chi ld 
No one __ ...; 
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Activity #1 
Grades 1 and 2 
Introduction 
Why Are Shadows Sometimes Short 
and Sometimes Long? 
Let the children tell what they know about shadows. 
Ask if anyone could suggest how the class could ~ind out more 
about them. Perhaps someone will suggest going outdoors to 
look at their own shadows. 
Procedure 
Take the class outdoors and let them measure and 
compare their shadows two or three times during a day. 
Conclusions 
The children should discover the sun's apparent 
journey across the sky. Some children may even realize the 
earth's rotation. 
This activity could be tried again during the year 
to help the children understand the relationship of the sun 
to our seasons. 
Blough, Glenn 0. and Albert J. Huggett, Elementarr School 
Science and How to Teach It, the Dryden Press Pub ishers, 
New York, 1952, p. 155. 
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Activity #1 
Grades 3 and 4 
Things Needed 
What Will Magnets Pick Up? 
Magnet (bar, horseshoe, or U type}. 
small objects made of various materials. 
In trod ucti on 
Magnets will pick up some things and will not pick 
up others. The best way to find out which thipgs they will 
pick up, is to try picking them up with a magnet. 
Directions 
As in most experiments involving magnets, you can 
use a bar, a horseshoe, or a U-shape magnet. Place several 
objects on the table and see which ones the magnet will pick 
up. Tabulate 
Object 
Paper clips 
Copper 
Composition 
iron 
copper 
Does Magnet pick it mp? 
Yes No 
X 
X 
In similar manner, try glass, thumbtacks, nail, screws, 
file, rubber bands, brass paper fasteners, etc. 
Conclusion 
The things magnets pick up contain iron. There are 
other things magnet will pick up (nickel), but iron is the only 
common metal that will be picked up by a magnet. 
Stefaniak, Edward W., A Stud¥ of the Effectiveness of Two 
Methods of Teaching Science 1n Grades Four 1 Five and Six, Unpublished Doctoral Dissertation, Univers1ty of Boston, 
Bo.ston, Massachusetts, 1955. 
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ActiVity ff:l 
Grades 5 and 6 
Does Air Have Force? 
Things needed: --- A hard boiled egg (mhms shell), a small 
wad of' 1Japer, a milk bottle, a match • . 
P::-'oced.lire ---Light the small wad of' pa1Jer drop it into the m~lk bottle and rest the egg in the mout . .h. ~f the bottle. 
The egg may bounce UIJ and 
dovm onr~e or twice but will 
not fall through. Th e pa1Jer 
soon burns out. Then the egg 
goes slowly down t hrough the 
neck of the bottle and drons 
with a "IJlUmlJ". "" 
Next turn the bottle up 
so that the egg is resting 
at the lo·wer end of the · 
neck of t h e bottle. The 
egg is still too l a rge to 
fall t hrough the neck. 
Hol d t h e mouth of the 
bottle to your li1Js. Blow 
as hard a s you can into 
the bottle. If you blow 
ha rd enough t he egg will 
come out. 
Conclusions • .;.. __ The burning pa1Jer heats the ai:r in the bottle. 
Tne air expands and some of it is forced out. The esca1Jing 
air may make the egg bounce a littlea 
As the paper burns, it uses up oxygen from the air. 
The fire goe·s out when the oxygen is used up. The materials 
it produces a s it burns, takes UIJ less ~ace than the oxygen. 
As soon as the fire has gone out, the air inside t h e 
bottle begins to cool and contract. Because the air is con-
tracting and because the oxygen in it h~s been used up, the air 
011 the inside of the bottle is pressing on t he egg with less 
force t han the ail' on the outside. The air on t he outside 
the!'e£ore pushes the egg into the bottle. 
vfuen you blow hard into the bottle, you force so 
much air into it tha t the pressure inside is greater than the 
:Pres sure outsi de. The air inside therefore pushes the egg out ... 
J?ar1cer, Bertha Morris, Science Experiences, Rov·r, Peterson and 
Company, EY,anston, Illinois, 1952, Pll• 52-53. 
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Activity #2 
Grades 1 and 2 
How Does a Thermometer Work? 
Things needed 
Some modeling clay, an ink bottle, some ink, a 
soda straw, a large pan, some water. 
Introduction 
Discuss what the children already know about a 
thermometer. 
Procedure 
The following directions may be written on the 
board to be fo.llowed after the materials have been assembled. 
Fill the bottle with ink. 
Put s~me clay around the straw. 
Push t he straw in to t h3 bottle. 
Be sure the clay is tight. 
Put your thermometer in cold water. 
Put your thermometer in hot water. 
What happens! 
Can you tell why? 
Conclusions 
The mercury in a thermometer goes up when it is warm 
and down when it is cold. 
Thurber , Walter _A., Exploring Science, Allyn and Bacon, Inc., 
New York , 1955, pp . 42-43. 
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Activity #2 
Grades 3 and 4 
Materials needed 
Is There Air in Water? 
A glass, some water. 
Introduction 
Air is all around you. Air gets into your eyes 
and ears. When you open your mouth to eat, air goes in 
\dth the food. You breathe air all the time. You walk 
through air whenever you move. There is air around you 
everywhere . You need air to live. Your body is made for 
a life in the air. Fish need air to live, too. Where do 
they get it? 
Procedure 
Set a glass of water aside on a table. Do not 
move it for three or four hours. Then look at it. What do 
you see on the insdie of the glass? 
Conclus ions. 
The little bubbles that you see are air bubbl es in 
the water. 
The ·air in water is used by plants and · animals 
which live in water. Fish breathe the air in water. Fish 
could not live in water if it had no air in it for them to 
breathe. Water plants use the air in water as they grow. 
Water in glass Thre e or four 
hours later 
Craig, Gerald S. and Marguerite W. Lembach, Science Everywhere, 
Ginn and Company, New · York, 1954, pp. 87, 89 and 97. 
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Activity #2 
Grades 5 and 6 
Materials needed 
How Do the Constellations Help Us to 
Know That the Earth Is Round? 
One card ~dth a picture of the Big Dipper and the 
North Star made on it and another card with a picture of the 
Southern Cross on it, glbe, little doll. 
Introduction 
You can recognize a group of stars by the pattern 
it makes in the sky. This patter is called a constellation. 
The most familiar constellation is the Big Dipper. The 
Southern Gross is another constellation. 
Procedure 
Place the card with the Southern Cross on it on a 
table. Hold the globe over the card. Hold the · Ci:,ird with tha 
Big Dipper on it over the globe. Be sure -that the north pole 
points toward the north star. Place the little doll on the 
globe where Waltham is. If the doll could see, which con-
stellation would it see? Now stand the doll on Australia. 
Which constellation is visible from there? 
Conclusions 
There are many other groups of stars, scatt.ered 
everywhere in space. As you travel from place to place, you 
see a different set of stars. 
In the Southern Hemisphere you see a different set 
of stars from those in the Northern Hemisphere. This could 
never happen if the earth were flat. 
Follow-up 
If you could stay awake all night, you would see that 
the sky is like a huge wheel. All the stars seems to wheel 
slowly through the sky - all but one star. That one is the 
North Star, at the center of the great starry wheel, The 
turning of the earth makes the stats seem to move. 
Big ,._ 
Dipper y., North 
Star 
Schneider, Herman and Nina, Science in Our World , D.C. Heath 
and Company, Boston, 1955, pp. 6-7. 
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Southern 
Cross 
~-ls.s:ne·C. 0"o..:;o~ ho£seshce ox· U ty~pe) !i 
various mater~als~ 
.erue.ll ob~c •'·J . ·: ... 
No.c;~ ets \Jill pick. up soi:le things 
l p nthc;:-=c" The best, '!:JaY to find out 1·1hich 
p:1.clr. up!· .:s t.o tr~y· pickinc va::."ious obj ects 
and 't·ri.:.l no·;;. picl~ 
thinc;o the~· ·•·;11:~ 
up u i ... c,h a ll'aGns··· Q 
Plo.ce seve:rul ob,jcct.s C)U ct table o.nd sae u~:tich ones 
tho m$.f9.10t. uil1 pick up,. vbjecta ouch o..s ps.po:_.. ol. ps ~ t'<u;;Jb 
·;,;,,;;v~ks ~ ')D. De!'. rub be:;;- bands noJils :~ o.. file anCl l !\:.;JP: paT.> a:-:-> 
faf.-r,el;,~~r;:l- r:w.y be used..,. 
DiY .. de the obj ects into ttJO e:r•oupe and label ea~h 
--he f'ollo·•Jinc 1.·:-e.y : 
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. it J "7.. 
.... ct:L v· y It."J 
Grudeo 3 o..nd 4 
Hot"l Do ;:e Got Day o.nd N1cht? 
J..l.o. tcrials needed,'!,. 
Globe, flashliclrt. or sor:w other lichto 
Do.rl~en the room o.nd hold tho flo.Dhlic:ht 
neo,r the clo be o Lool~ at tho Globe. You see 
that onJ.y l;o..rt of i t is lichtedo Hou much 
of 1 t 1s lic..·:hted? 
Rcli1er:.1ber tllo.t the flashlicJ.lt is tll.o sun 
O.!'ld tl:c.. t ti1c c;lobo is the eo..rtho .t·.lnke a 
levi'GC chullt: ua.rk on tJ:1c (3lobo to ohou lrhere 
you 11 ve on the eartJ1Q Turn the elo be from 
uest to o<.:tst all the uuy around once on ita 
c.xlao Do tb.ic sloulyu d1o.t happens to the 
l:>luce uhcro ;you live? Io it licht part;. of 
tho tir...1o cmd then dark pa.rt of .the tine? 
···l11.Gn the chalk mc..rlt is lichted, you a..re 
hnvinc da;y-t:1.r.1ca ·lihen ~.t ic dc~rk, you are 
ha.vinc nic.ht-time., 
\Jhen t.hc })lace on earth uhcre you 11 ve 
facoo ti.~e stU1 9 you hc~ve da.ytiBe o ·~;hen lt. 
faces mray fror:J. the s1.m.:.> you have n1c.ht-·t.iu<3o 
You rencr,lbor tl':!.O. t tl1c earth roto.. t o a once in 
tuenty-four houroo Lo durinG every tm.:mty-
fou:r hours ~;o hc..vo daytime once and nicht-
M.:dil once o 
116 • 
GrEJ,des 5 and 6 
Piece of covered ulre about ·tuo feet J.ons 9 an iron. 
n;~:J.J. ;:~ o. dry cell~ o..n iron t~acko 
:Eloc •. ri ci t.y con w.alte the po1:rer 
to BOVC thln[Sr, EJ•_;ctrici ty QOV"OS the 
ho.nds of a.n. elect.ric cloclto It mo·ves the 
mnchiner.-·y 1n c. ·;-o.cuum cleaner j.n an 
eleot. ~c fc.nv :"!.n your electric trc.lnjl and 
in many otho:"' t.lrl.n.GSo 
. Let. 2 rJ see ho'!i; eleotrici ty can 
mc;..ke things. mo-ve 
iJ:PD..D t..lte 1.r· re around. tb.o nailo 
'!'cJce off the cot e:r.inG i'rom E.18.Ch em:1 of 
"~he uir- o Join ono end to one of ·i;,he 
scrcus of the d:ry eel: o I·luce the iron 
tact: .... n soucthinc; sr:1ooth:~~ such ns o. pj,ece 
of' po.pc . . ui th one end of thG nail ncar ito 
'Then touch i:.he othe1' end of the u1re to 
tho ot.hcr ocreu of' ·the dry cello llhat 
b.appcn-3Cl. 'i 
Tl~o c1ectric1 ty in t.ho uJ.rc oo.do tho tack oovo., 
? 
I 
1'hc n.o.il i.!ro.ppec1 u:i t h uire is a. opoc:.tal kind of oacr10t J 
It in called t!.n c 1 oct..:roDD.C).1et- 1, becaune electrici t;y- nnl:cc 1 t uork 
1.ilr V Cv lJBJGl'l .. :~t 
In your· home ar:C. school many olectror.mc.;ncto o.re at 
1.10 k.. You can ooo tho;J. in an electric bello They move o.. piece 
of' i:i:."Oll bo,olt and. t'crth~ t,o ctz'iko a bello 
There c..1"0 cle ct.l"'ooo.cnGts in an olectr:tc motor:. They 
1nukF.1 a piece of' i:roi.'.l. spln m"'ound and nroundo Th:::; spinninG lY~c: 
ttU..,.i.'"~S th~;;~ blades of c~ fo.n, or the hands of a clock, or· the uh0clo 
of o.. tr::d.n. 0 Ol" othc:.t:' nnchincs tho.t run by e1cctr.1.c:i.tyo Oan yo1."! .. 
'l'h.:i.:t"k\: ryi: others? 
117. 
118. 
l . t' _.:1 rl . ,. .. 
' 1'.:. t .:.~.. _, .. , ... "t "'1. 
' . 
' ' 
8\.1_ ., ; lj .l. < ,p tl.!E: u .. h·· . r 
. 
. ( ..... 
·l 1 . . r1 l .... ._., P.!'.J - •. [ •4 r, ,. ' 1 . 
"t 
t:L .... il.._1 ,_ ., .n ·n - 1: ·' i.~ • . -'- ........ 
' 
d ·i:,l. ~ .i..·.Jl"' T ]. ·nt : .... , ·F.•l.. t.c . 1 ~·.l 
·-
~ ~-~ :;.l.J. 
...... ' ·~
.. /-
• s 
. -. 
r 
•·· "1 • .. '; -, r""'\ ~, ~ .... 
• .......... ·1 \.J•····· I Gnr.• J..t:W r 
~~J\.~ • .. ~ ~--·~ ·(~.·-. i:r~ .:.;:L:~ r~lc.,ccoc o.,r.:<J. 
~-.:.. -: ~ .il . .Jj.C; (']lL.' ;jC,t.J;J ~ l)\:!~!4 C :J 
·J::.c ·_·,:· c.'• J •• 
. . ~ .. 
' j .• -- ~ 
J 
.· 
/ 
. /_ (' ~- ; ..... 
. .., r...~ . i.:-: ~: ... 1.2 ::·~'-_.::;£~ 
plna;. tl1.er:i -.~~1 a .~ ... r..ol::.· .. 
~-:.rd.lt.J 1 uur-1: .~.r;, l-':: '":r 
·:· . .. , .. , 
"'"'I -
·1 < .• , 
·.; " ~~~' .. .L 1 ... ~~~~;! ... ~11 ·'" .. : '"(.;:.1.C .i~L .... ~:!n:r cl~t.l.lt;~' .. l.1~.:t ·, r:~:l i~·.~:'" 
(J• .,.: . -·.r::· t·~c IJ,,:C.GJ.~ .. c:f3'"J ;~;C~'"t. ~.jll~L 1-t·~ ... -i·):, ~ -.: t~:: · tll~ Jtl 'J"' ·'· I' .- • 
.. ; ~ ....... ., I ' 
~.. .......... ... 
•) I '., V. _I;"~ '~.f 
()C~:: -~-l t.;.LC tll:~.rl('"[:j il:.L 1X"1 ~J·1 
J.. .. c::1 'G'~i:·.cn 1. t·j·;~od( Qr.ln. 
th..!..!!~:;:J ~·!.:.: '~tc: lroa tn tl:r,c-1 
... , .., ' ~ :·. t 
·~cl.·'. lr·~ 
"\: : ['1 r',-" U~· " ·• 'j • .:. •. ," ._,L '.I 
r. 
·t l.i ,, 
·'· ,. 
.. 
.. 
o \ (') 1,., 
\ ....... ·-''· 
·- _ ... ,.. 
1."') "·~ :. 
~ l ~.. , ;; ·· :I: 2.1- (' ~ 1 1.T 1 ~L :. i '1..- : .. t 
'"':_:t .. ·.n·--;_,,~ :· .• ·or.:. t: .,, t.:" 
'.. ... .( .· ('' 
... ·., .. ' !....'.'···· ·- ,, •t; 
.. , ... ... 
~ ....... ,_, 'TJ c 
119. 
G:r·adGs 5 8.-lld 6 
\Jlw..t Is In Snou Besides ·dater? 
A lo.rc;o boo~ker or some other utrc..:i.c,ht-sic1ed ver..sel 
cGvero..l inches docp 9 m.10l!"' 
k::roccduro., 
' ' 
.Fill tllo vecsel level 
full of ne1:!ly ·?cdlcn cnou. J.'hen 
stand lt 1:n n uaru place co that 
the snoli ulll nsl to :,;hen· all of 
tho m··m-r han mol-ted,. mcaoure the 
dor:r~h of tho ua.tor in t.he vessel 
You uiJ.l i':tnd tho. t tho uator cerne s 
only about a t enth of' the 1.·;e.y to 
t1.1B 't.op of the vescel., iJhy? snow 
1!.. c.x·eat cleo..l of air iS OC';UC)1t botuocn the G1101rflakos 
in o.ay lo.ycr of neuly fallen cnm1.. Bone enc1·; lc nuoh :fluffier 
i;,ll{;•.n o'i:,hcr snou; but, even in a lc..ycr o:t' c.1l"y , povdel'Y snou, 
t.hoX'c is o. c;l'CO.t deal of air apc~oo~ Thcro is so nu ch air in 
r.n1.ou ·t.i.1.c.t on t.hc a.vor c.ce ten lnchco of cnou hgc. only abo1.1.t 
o.s .ouc:h uo..tcr in i t ns ouo 1ncb. of: rc..ir..o 
Tlli G o:~pcrir.1cnt. hclpo ·to explain 1.rhy f.'r~:&aers nra clao. 
·;:o l~:.:!.V•3 cno:r on thclr uint.cr uhca ti'i clCl.o o Al thouc;lt onou ic 
t3oldll 1 t uo-1.:.:co n coou blunlwt bcco..uso of tho nuny poclwtt:. o:f 
oJ.:." ~.n it., It lwcps the 2/'0U.UC plants froo cet.t1n.c ::::.s colc1 a:J 
l:.l!.ey ~rould c;e't 11' they cJ.ld not hcvc such o. blo.PJ~et., 
]:\Gl'll~:cr r I 1 0~~~1~0.. i-i.o:r-~~i S :-
Uo:(c 195:;::.:; }'o l\ ~ 
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Activity ://=6 
Gxades 1 and 2 
1/f.h.a t lfukes lifail s Rust? 
Matexials needed. 
Two wide mouthed ja1•s , s ome wet. sand, some dry sand, 
four large nails. 
Procedure. 
124 
The foll01ving directions may be rJUt on the boa rd to be 
followed after t he materials have been assembled. 
Fill a jar v'Ii th dry sand. 
Fill a j ar with ·wet sand. 
Put t wo nails in each jar. 
Look at the nails every day. 
vn.mt happ ens? 
Conclusions. 
Hails rust when they get ·wet. 
If met a l t oys a r e lef t out i n the rain or s11ow, what will 
:happen to them? ( They will rust.) 
We :paint t hings me, de of i1·on to ke e:p them :from rusting, 
Can y ou think of t hings that a re made of iron that stay out in t h e 
rain and snow? Have they be en :painted? 
Thurber, Walter A., Ex!Jl oring Scien ce, Allyn and Bacon, 11evv Yo1·k, 
19 55 , :p • 120 • 
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